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A cytological Basis for the Mendelian Laws 


By WILLIAM AusTIN CANNON 


In the decade following the year 1860, Gregor Mendel, an 
abbot of the Roman Church, experimented in the garden of his 
abbey in Brinn with plant hybrids. This experience led him to 
results and conclusions now believed by students of heredity to be 


of great importance. These were published in the Verhandlung 
des Naturforschenden Vereins of Brinn and were lost to the view 
of scientists until their rediscovery about two years ago by de 
Vries, Correns,and Tschermak. The plants experimented with by 
Mendel were mainly species of Pisum, Phaseolus, and Hieracium, 
and, although the results were in a measure contradictory, those 7 
founded upon his pea experiments were uniform, and constituted the 
basis for his conclusions, namely, those expressed by the “ Men- 
delian Laws.’ The essential conception of Mendel may be briefly 
stated as follows: 

When one pure form (4) is crossed with another pure form (a) 
the hybrid of the primary cross shows the A characters only. 
When, ‘owever, the hybrid plants of this generation are fertilized 
amor ¢ themselves and produce offspring the @ characters are first 
seen, and in a definite proportion to the form bearing the A char- 
acters. These constitute the hybrids of the second generation. 
If now the hybrids of the second generation are fertilized in sucha 
manner that plants with a characters are crossed with those bear- 
ing the same characters, and likewise plants bearing the opposing 
characters with forms like themselves, the resulting hybrids will 
behave in a manner characteristic of the respective cross. That is 
(1) The plants with @ characters will be found to transmit those 
characters only, ¢. ¢., they are “fixed” ; and (2) When the plants 
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with 4 characters are fertilized with other plants with the same 
characters, that is to say, if inbred, two sorts of hybrids will result : 
one portion will bear only the 4 characters, which may be demon- 
strated by inbreeding as before, and one portion, apparently also 
with A characters only, will be found to vary just as the hybrids 
of the primary cross varied, /. ¢., this portion is really mixed or 
hybrid. The hybrids that bear the a characters are known as the 
‘‘recessives”’ ; they do not appear in the first generation, and those 
with the 4 characters are called the ‘“‘ dominants,” and they mask 
in the first generation the recessives. This general scheme may 


be better understood if tabulated as follows : 


Generations I Il III IV 
( male or 
female). 
2A (@ ) J 
( male or 
female). 
Fic 1. Explanation: 4: dominant character; @: recessive character; A (a): 


a hybrid having both characters of which (@) is masked by A. 


Not only do the hybrids vary thus in a regular manner but 
there is also a definite proportion of recessives (a), and dominants 
(A), as the table indicates. That is, referring to the table, in the 
second generation one fourth of the offspring is recessive (a), and 
three fourths apparently dominant (4) only, but really composed 
of the two sorts (4(a@)) one third of these being dominant (pure), 
and two thirds mixed (A(a)). The latter-continue in the succeed- 
ing generation to vary just as the hybrids of the primary cross 
varied, 7. ¢., one fourth of their offspring bearing recessive, one 
fourth bearing dominant characters, and one half being both domi- 
nant and recessive. 

The regularity in the variation as just described in the second 
and later generations is accounted for by supposing that the 
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hybrids of the first generation organize germ cells which are of 
pure descent, and that these unite in fertilization according to the 
laws of chance. Taking a specific case by way of illustration, we 
can imagine the following to take place when the sex cells A(a) 
of say the second generation meet each other in fecundation. 

; The pollen, which is of pure descent, unites with the egg, 
which also is of pure descent, and the chances of union may be 
thus expressed: 4d a; A A; aa; aA. So that it happens, since 
' the anther forms two sorts of germ cells and the ovary also two 
sorts, that in this way one half of the hybrids of say the third gen- 
eration will be of mixed descent, and one half of pure, the latter 
being equally recessive and dominant. The results as calculated by 
the laws of chance, are thus seen to be precisely the same as what 
is found empirically to occur. 

Such are the more essential facts and conclusions of the dis- 
covery by Mendel, and upon them are based the two so-called 
“laws’”’ of Mendel, namely, the law of dominance and that of the 
splitting of the hybrid race. The latter alone concerns us at 
present. 

We now arrive at the interesting question, Is there a cytological 
basis for Mendel’s law of the splitting of the hybrid race ? 

Bateson has recently suggested the idea that the ‘‘ essential 
part of the discovery (of Mendel—the italics are my own) is the 
evidence that the germ cells or gametes produced by cross-bred 
organisms may in respect of given characters be of the pure parental 
types and consequentiy incapable of transmitting the opposite char- 
acter.” (The italics are in the original.) This notion has also 
been expressed by others, or may be implied from their conclusions. 
Assuming such to be the case, how may we account morpholog- 
ically for the purity of the sex cells ? 

Do the sex cells, which are thus shown by experiment to be 
‘ pure, arise by normal maturation mitoses, such as take place in pure 
races, or are the divisions irregular, abnormal, and peculiar to each 
hybrid organism? It has, I think, generally been felt by botan- 
ists that the variations in the hybrids were, in some manner, con- 
nected with that of the formation of the sex cells from which they 
arose, and this has apparently received cytological support. For 
instance, both Guyer, from his morphological studies of hybrid 


| 
| 
> 


660 Cannon: A CYTOLOGICAL Basis 


pigeons, and Juel, from studies of hybrid Syrizga, arrive at the 
conclusion last given, although this must be implied from Juel’s 
results, as for example, his account of how a Syringa hybrid pollen 
grain may become pure as respects the chromosomes of its nucleus. 
The pigeon hybrid was a fertile one and the Syvinga infertile ; the 
possibility thus comes up of the variation in the hybrid pigeons 
being caused and brought about by the normal, rather than the 
irregular maturation mitoses. I have for two years past been 
studying the spermatogenesis of a fertile cotton hybrid, and I have 
attained results similar to those of Guyer. In the case of the cot- 
ton, however, the abnormal divisions were so clearly such, that 
sex cells arising from them would, in all likelihood, not be capable 
of continuing the race. It, therefore, seemed to me that, at least 
in the cotton, variation in the hybrid offspring must come about 
either because the maturation mitoses were such as would induce 
them, or quite independently of these nuclear divisions, since, in 
fertile hybrids the mitoses are normal. 

The nuclear divisions from which the pollen grains arise, as 
commonly understood by botanists to take place, would surely not 
induce the variation in the hybrids after the regular manner de- 
manded by the law of Mendel, and, believing that this variation 
does not occur independently of these divisions, I venture to sug- 
gest a kind of maturation division which would, I believe, account 
for the variation as above given, and at the same time agree fully 
with the present day observations on the divisions if not with the 
conclusions derived therefrom. 

This matter finds an apparently adequate explanation if we ac- 
cept the results of Rickert and others (Wilson, The Cell, 257 
and 273) based on the study of pure forms of both vertebrates and 
invertebrates. These results may be stated in brief as follows: 
The chromosomes derived from the father and the mother unite 
in synapsis and separate in the metaphase of one of the maturation 
divisions, and also a single longitudinal division occurs, so that the 
end is attained that the chromatin is distributed in such a way 
that two of the cells receive pure paternal, and two cells pure ma- 
ternal chromosomes, and no cells receive chromosomes from both 
the father and the mother. In this manner 7/ has been demonstrated 
that pure races of animals may, and normally do, organize sex cells 
of pure descent. 
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Now since such is shown to be the case in pure races of ani- 
mals, I suggest that the sex cells of fert/e animal hybrids are 
formed in a similar way, and thus we may have in animals a cyto- 
logical basis for variation in accord with the Mendelian conception. 
And I further suggest that this is the case in plants as well. This 
notion is, I am well aware, squarely opposed to the present con- 
ception of the nature of the maturation mitoses in plants, but I 
submit (1) That the optical effect in the dividing sex nucle would 
. be the same in either case, and (2) That closer study of the early 
stages in the spermatogenesis of plants would give a result entirely 
analogous to the results drawn from analogous morphological 


studies of animals. 
NEW YoRK BOTANICAL GARDEN. 
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Studies in the Asclepiadaceae—VI. Notes on the Genus Rouliniella 


By ANNA MURRAY VAIil 


A close examination of herbarium specimens variously labelled 
Roulinia Jacquinii, R. unifaria and R. racemosa show that there 
are several species which if not new are at least deserving of rec- 
ognition ; and this is an attempt to straighten out some of the 
species of a most interesting little genus. 

About twenty-one or twenty-two species can be enumerated, 
ranging from Texas to Argentina; but as the genus is but poorly 
represented, even in foreign herbaria, it is difficult without careful 
dissection to determine whether all the species credited to Roudinia 
are correctly placed. 


Rouliniella 


Roulinia Decne.; D. C. Prod. 8: 516. 1844; Schumann, 
Die nat. Pflanzenfam. 4°: 255. 1895. Not Brongniart, 1840. 
The seven species enumerated here all bear small flowers and 
are closely related. The available material of the South American 
species is at present too scanty to study with any kind of satisfac- 
tion.* 
Key to the Species 
Crown-segments not exceeding the stigma, I. R. untfaria, 
Crown-segments barely exceeding the stigma, conspicuously 3-lobed. 
2. R. Columbiana. 
Crown-segments exceeding the stigma, long-ligulate. 
Flower-buds sub-globose. 
Central lobe of the crown-segments obscurely 3-toothed at the apex ; flower- 
buds obtuse. 3. R. Palmeri. 
Central lobe of the crown-segments entire ; flower-buds acutish. 
4. racemosa, 
Flower-buds ovate, acute or sub-acuminate. 
Central lobe of the crown-segments truncate at the apex. 5. 2. Lignosa. 
Central lobe of the crown-segments acute at the apex. 6. R. foetida. 
Central lobe of the crown-segments very long and slender, undulate. 


7. &. Jaliscana. 


* The accompanying figures represent : 4, the bud ; ¢, the crown (diagrammatically 
enlarged ) ; /, the expanded flower, and are all magnified four diameters ; /, the pollinia, 
are magnified twenty diameters, 
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1. Rouliniella unifaria (Scheele) 


Gonolobus unifarius Scheele, Linnaea, 21: 760. 1848. 
Roulinia unifaria Engelm. Mex. Bound. Surv. 160. 1850. 


A slender climbing and twining vine. Stems pale gray-green 
when fresh, striate, glabrous or minutely pubescent in lines on the 
upper portion and somewhat sulcate : leaves opposite, on petioles 
1-4 cm. long ; blades 3-7 cm. long, ovate, somewhat hastately cor- 
date, gradually acuminate, glabrous, thin, the auriculate basal 
lobes rounded, with a broad open sinus and a few glands at the 
base of the midvein above: peduncles longer than the petioles 
and as long as or exceeding the leaves: racemes as long or longer 
than the leaves, 7—12-flowered: rhachis minutely pubescent or 
puberulent in lines: flowers globose in bud: pedicels stout, 1 cm. 
long or less, pubescent : calyx-segments lanceolate-oblong, 4 mm. 
long, with a gland in each 
sinus: corolla 4-6 mm. long, 
white ; segments 3 mm. long, 
linear-oblong, 2.5 mm. wide, 
broadly obtuse or nearly trun- 
cate, thin, 3-veined, the callous 
thickened margins revolute ; 
crown attached to the base of 
the column, 5-parted to near 
the base ; segments erect, not 
exceeding the anthers, min- 
utely 3-lobed, the middle one 
slightly the longest, the lateral 
lobes with thin infolded margins at the base within: anther- 
wings small ; anther-tips semi-orbicular, inflexed on the scarcely 
conic stigma: pollinia elliptical-ovoid; caudicles broad at the 
attachment, orange-red on the upper margin ; corpuscle obtuse at 
the apex : follicles 6 cm. long, ovate, acuminate with an obtuse 
apex, coriaceous, glabrous: seeds 5 mm. long: coma 1 cm. long. 
(fig. 1.) 

Type locality: On the Upper Guadeloupe River,.near New 
Braunfels, Texas. Thickets, Kerr county, Texas, to ‘ Mts. of 


’ 


Muerte,’ 
Wright, 546; near Kerrville, Heller, 1899 (distributed as Am- 
pelanus ligulata); Mexican Boundary Survey, eo. 1059. 


New Mexico. Wright; western Texas to El Paso, 


The specimens cited by Hemsley, for Rou/inia unifaria from 
‘North of Monclova, Coahuila,’ Pa/mer, 829 are Rouliniella Pal- 
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mert. 1 have not seen any true 2. wnifaria as yet from Mexico. 
It closely resembles 2. racemosa in general appearance, but in the 
latter species the leaves are commonly larger, the segments of the 
crown are 3-lobed, the central lobe long and acutely ligulate and 
the pollinia are oblanceolate in outline on very long slender cau- 
dicles. The crown-segments of wfaria are not long-ligulate 
and the pollinia are merely oblong in outline, the caudicles being 


very short and broad. 
2. Rouliniella Columbiana sp. nov. 


A twining vine up to 7 m. long. Stems puberulent or gla- 
brate, slender: petioles channelled, 2-4 cm. long or somewhat 
shorter than the blades: leaves opposite ; blades 3.5-8 cm. long, 
ovate-oblong, abruptly acuminate at the apex, the cordate basal 
lobes rounded, spreading, yellowish-green on both surfaces, spar- 
ingly pubescent with scattered hairs : racemes about the length of 
the petioles, 10-20-flowered : peduncles and pedicels puberulent, 
channelled: calyx-segments 
2.5 mm. long, lanceolate, 
minutely puberulent : flow- 
ers sub-globose in bud, 
about 5 mm. in diameter 
when mature: corolla-seg- 
ments 2 mm. long, ap- 
parently pale yellow, ob- 
long, obtuse or acutish 
when dry, the margins revo- 
lute; crown 5-parted ; seg- 
ments white, 3-lobed, hood- 
like, the central lobe longer and incurved over the stigma, the 
lateral lobes with a narrow callous incurving ridge or crest on the 
inner side: anther-tips scarious, inflexed, conspicuous: pollinia 
oblong on broad caudicles. Follicles not seen. (/7g. 2.) 


U.S. Cotomsia : Bonda, thickets on the lowlands near the river, 
1898-99, rare: Herbert H. Smith, 1668. Flowers Oct.—Nov. 
Type in the herb. of the New York Botanical Garden. 


3. Rouliniella Palmeri (S. Wats.) 
Roulinia Palmerit S. Wats. Proc. Am. Acad. 18: 115. 1883. 


A slender twining nearly glabrous vine. Stems with a narrow 
puberulent line: leaves on slender 3-4 cm. long petioles ; blades 
cordate-hastate, with a wide open basal sinus, acuminate at the 
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apex, 3-8 cm. long, grayish-green, thin: inflorescence sub-corym- 
bose : peduncles 3-5 cm. long, §—7-flowered : flowers sub-globose 
in bud: calyx-segments slender, linear-lanceolate, 4-5 mm. long, 
puberulent: corolla greenish-white, obtuse in the bud; segments 
somewhat crisped and revolute on the margin, a little longer than 
the calyx : crown-segments 
united at the base, quadrate, 
3-lobed at the apex ; middle 
lobe triangular, acutish or 
obtuse, obscurely 3-toothed 
at the apex, a little longer 
than the infolded lateral 
lobes: stigma nearly flat : 
pollinia oblong;  caudicles 
broad, with an orange-colored 
spot along the upper margin : 
follicles 10 cm. long, some- p 
what spongy when dry, 

wrinkled, glabrous: seeds 7 

mm. long, glabrous, crenate along the apex: coma 2.5-3 cm. 


> 
long. (/ig. 3.) 


Mexico: Mountains 24 miles northeast of Monclova, State of 
Coahuila, September 1880; Palmer, 829. 


4. Rouliniella racemosa (Jacq.) 
Cynanchum racemosum Jacq. Select. Am. 81. pl. 54. 1788. 
Roulinia racemosa Kuntze, Rev. Gen, Pl. 422. 1891. 


A much branched twining vine. Stems angled, slender, gla- 
rous except for a narrow pubescent line: leaves on petioles 2- 
cm. long ; blades ovate-cordate, 
6—9 cm. long, long-acuminate, 
with broadly rounded basal 
lobes and open sinus: inflor- 
escence racemose, shorter than 
the leaves: peduncles 4-7 cm. 
long, 10-20-flowered: flowers 
5 mm. in diameter, sub-globose 
in bud: calyx-segments lanceo- 
late, acuminate, with a gland in 
each sinus: corolla greenish- 
white; margins of the lobes 

Fic. 4. crisped : crown-segments united 
at base, obtusely 3-lobed at the 
summit; central lobe ligulate, twice or more longer than the 
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infolded lateral lobes: stigma rounded at the apex, scarcely 
conic: pollinia oblong; caudicles broad and short, with a deep 
orange-yellow spot along the upper margin; corpuscle large, 
bright red. Fruit not seen. (/ig. 4.) 

/ype locality, Cartagena, U. S. Colombia. 

GUATEMALA: Patulul, Depart. Solola, alt. 3000 pp., //erde et 
Lux, 6349, January, 1894. 

VENEZUELA: near Tovar, /endler, 7055 (in herb. Gray). 


5. Rouliniella lignosa sp. nov. 


A woody vine. Stems pale grayish-brown, glabrous : branches 
2-3 dm. long or more, somewhat angled, minutely tomentulose in 
lines, becoming glabrate: leaves opposite, on petioles 1.5—4 cm. 
long ; blades ovate or sub-lanceolate, cordately hastate, 3-6 cm. 
long, gradually acuminate, rather thick, yellowish-green, glabrous 
above, minutely pubescent on the veins beneath; basal lobes 
rounded, short, with an open sinus, glandulose at the base of the 

midvein: peduncles longer 
1 i A than the petioles, pubescent: 
V/V ZL racemes slender, 5—7 cm. long, 
exceeding the leaves, g-15- 
~ ‘ flowered : buds ovate: bract- 
eoles very small, setaceous : 
pedicels 7-9 mm. long, slender, 
pubescent: calyx -segments 
ovate-lanceolate, 1 mm. long, 
puberulent with a minute gland 
in each sinus : corolla 5-parted 
to near the base, dull yellowish- 
purple, acute in the bud ; seg- 
ments 6 mm. long, acute, 
minutely hispidulous on the inner surface, with a callous ridge 
within the membranous whitish revolute margins: crown 
attached to the base of the column, 5-parted to the base; seg- 
ments very thin, with somewhat involute lateral margins, pro- 
longed into a long-ligulate obtuse or truncate apex, which is nearly 
as long as the corolla-segments: anther-wings very narrow and 
slender, not salient at the base: anther-tips ovate, inflexed over 
the barely conic, obscurely 5-rayed stigma: pollinia broadly ob- 
long-ovoid ; caudicles broad ; corpuscle obtuse at the apex. Fol- 
licles not seen. (fig. 5.) 


Fic. 5. 


Mexico: State of Jalisco, Rio Blanco, 1886, Palmer, 314 ; 


(herb. Columbia University): “Cynanchum parviflorum”’ Pavon, 
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in herb. Kew: Oaxaca, Ghiesbreght (also in herb. Kew). The 
last two specimens are cited in Hemsley, Biol. Centr. Am. 2: 329 
under Roulinia Jacquint. 

Differing from &. unifaria and RX. racemosa in its more woody 
stem and lighter green thicker leaves. It has the crown-segments 
of X. racemosa but the pollinia of RX. unifaria. 


6. Rouliniella foetida (Cav.) 
Asclepias foetida Cav. Ic. 2: 45. pl. 158. 1793. 
Cynanchum foetidum H.B.K. Nov. Gen. Sp. 3: 202. 1818? 
Roulinia Jacquin DC. Prodr. 8: 517. 1844. Excl. syn. 


A slender twining vine. Stems glabrous or with a narrow 
puberulent line: petioles slender, 3-7 cm. long: leaves opposite ; 
blades ovate or some of the smaller ones ovate-lanceolate, 5-11 
cm. long, acuminate at the slender apex, cordate at the base with 
open sinus and rounded basal lobes, puberulent on the veins be- 
neath: flowers 8-12 mm. in diameter in small sub-umbellate 
clusters; buds ovate : peduncles 
minutely puberulent, 2-3 cm. 
long, commonly shorter than 
the petioles: calyx 1.5 mm. 
long; segments linear-oblong, 
acutish at the apex, minutely 
ciliate, with a large gland in 
each sinus: corolla 6-7 mm. 
long, dull-greenish, fleshy, 


glabrous on the outer surface, 
whitish or cream color? with 
two raised puberulent callous p 


ridges or crests along the 
upper portion within ; crown- 
segments white, very thin, 5, the lateral margins infolded and 
adnate to the inner surface, the long ligulate apex very slender, as 
long as the corolla segments or nearly so: anther-wings long and 
narrow : pollinia oblong, on short broad pale yellow caudicles ; 
corpuscle reddish, rounded at the apex, narrowei at the bifid base : 
stigma barely conic, 5-rayed: follicles angled and winged. Mature 
follicles not seen. (/ig. 6.) 
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Fic. 6. 


Mexico: Oaxaca, Galeotti, 1538 (in herb. Kew); near 
Oaxaca, alt. 1600 m., 1896, C. Consatti, 217; Valley de Etla, 
Sept. 1895, C. Alvarez, 768 ; Huitzo, alt. 1700 m., 13 Aug. 
1897, C. Consatti & V. Gonzales, 336 (in herb. Gray). 
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The plant from which the Cavanilles figure was drawn is said to 
have been grown at the Royal Botanic Garden, Madrid ; and was 
native of Mexico. It agrees well with the specimens just cited, 
though in detail the central lobe of the crown-segments seem shorter. 


7. Rouliniella Jaliscana sp. nov. 
A twining vine. Stems glabrous, angled: branches glabrous 
or with a narrow puberulent line above : petioles channeled ? 2-7 
cm. long or more, glabrous or minutely puberulent: leaves 
opposite ; blades 4-12 cm. 
long,ovate-oblong, abruptly 
acuminate at the apex, trun- 
cate at the base, dark green 
or glabrous above, paler, 
glabrous or minutely puber- 
ulent on the veins beneath : 
racemes shorter than the 
leaves, 8—1 2-flowered: buds 
ovate : peduncles minutely 
puberulent in lines, chan- 
neled : calyx-segments ob- 
long, obtuse, 2 mm. long, 
minutely ciliate, oblong- 
linear: corolla-segments 
4-5 mm. long, broadly 
obtuse or truncate at the 
obtuse somewhat ligulate 
revolute apex, with a narrow callus incurving ridge or crest on 
each side near the middle within : crown-segments white, 3-lobed, 
the lateral lobes infolded within ; the central lobe long-ligulate, 
very slender, undulate, nearly as long as the corolla-segments : 
anther-wings very short, corneous : stigma 5-rayed, flattish : anther 
tips semi-orbicular, inflexed: pollinia oblong, pyriform on long 
slender caudicles : corpuscle lozenge-shaped. Follicles not seen. 
(sug. 7.) 
Mexico: State of Jalisco, Palmer, 384; State of Jalisco, 
Pringle, 4494; Orizaba, Bottert. (Type in herb. of the New York 
Botanical Garden.) 
New York BoTANICAL GARDEN. 


- 
4 
% 
, 
aN 
Be 
| 
\ 
a 
— 


American Ferns—V. A Review of the Genus Danaea 
By LuciEN MARcus UNDERWOOD 

While the two genera Marattia and Angiopteris have received 
various attention at the hands of botanists, systematic and other- 
wise, the American genus Vanaca has always been passed over 
and, except for the additions of species which have been made to 
it from time to time, has never received a special revision. There 
are numerous papers on the morphology, anatomy, and develop- 
ment of both Marattiia and Angiopteris, but almost nothing has 
been done with any of the much more simple species of Danaea. De 
Vriese and Harting monographed the family Marattiaceae in 1853 * 
but did not include the genus Danaea. 

In Synopsts Filicum, 1874, Baker recognized eight species of 
Marattia, one of Angiopteris, one of Aaulfussia, and thirteen of 
Danaea, although De Vriese and Harting had separated thirty 
species of Marattia (which they has distributed among five genera), 
four of Aaulfussia, and sixty of Angiopterts. In New Ferns, 1892, 
Baker adds two species of Danaea, bringing the number now rec- 
ognized at that centre to fifteen. Besides the above genera, the 
family contains the old world genus Archangiopteris recently es- 
tablished with one Chinese species. We have two species of 
Marattia (M. laxa and M. alata) in tropical North America and a 
third species (J/. Douglasi) in the Sandwich Islands. 

The genus Danaea is strictly American, extending from Cuba 
and southern Mexico to Brazil, and is represented by ferns of a 


more or less coarse habit. The leaves are simply pinnate (or - 


simple in one South American species) and dimorphous, the sporo- 
phylls being usually much smaller, with the under surfaces of the 
pinnae covered with the parallel linear synangia, each composed 
of rows of cells or cavities opening by a terminal pore. Danaea 
thus forms a group that is easily recognized when the sporophylls 
are present. Like its living and fossil congeners Vawaeca has free 
veins as would be expected in a simple and probably very old type 
of fern allies. 

* De Vriese & Harting, Monographie des Marattiacées. Folio, i—viii, 1-60. f/. 


z-g. Leide et Dusseldorf. 1853. 
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670 UnpERWoop: A REVIEW 


A study of the material represented in the principal Ameri- 
can herbaria together with that in the Berlin, Kew, and Cosson * 
herbaria in Europe has led me to recognize a larger number of 
species from north of the Isthmus of Panama than has been usual. 
A preliminary study is here presented in the hope that it will serve 
to bring out additional light regarding several of the species now 
imperfectly known. 


Synopsis of the North American Species 
Pinnae of sterile leaves 2.5 -§ cm. broad. 
Stipes without nodes ; sporophylls with 8—1o pairs of pinnae which are 12-18 cm. 
long and rounded at the base. 1. D. nodosa, 
Stipes with I-3 nodes. } 
Leaves rounded and abruptly acuminate at the apex ; lowest pinnae scarcely 
half as large as the upper. 2. D. polymorpha. 
Leaves tapering to the apex. 3. D. elliptica. 
Pinnae of sterile leaves under 2.5 cm. wide. 
Leaves with a single terminal pinna; stipes nodose. 
Veins mostly simple, only rarely forking. 
Veins I mm. or more apart. 


Intercostal spaces about 6 to I cm. 4. D alata. 

Intercostal spaces 8-10 to I cm, 5. D. Fendleri. 
Veins less than I mm. apart. 

Intercostal spaces I2—13 to I cm. 6. D. stenophylla. 

Intercostal spaces 18-19 to I cm. 7. D. cuspidata. 


Veins mostly forked. 
Margins eroded and curly throughout 8. D. crispa. 
Margins entire or serrate at the apex. 
Pinnae of sterile leaves acuminate at apex ; sporophylls with pinnae 
5-7 cm. long. 9. D. Jamaicensis. 
Pinnae of sterile leaves merely acute. 
Sporophylls with pinnae only 3-4.5 cm. long. 
10. D. Wrighttt. 
Sporophylls with pinnae 8-9.5 cm. long. 11. 2. JJazéana. 
Leaves with a pair of terminal pinnae; veins forked ; intercostal spaces about 12 
to I cm. 12. D. Jenmani. 


* The Cosson herbarium in Paris is one of the finest private herbaria in the world 
and is specially rich in materials from South America, It is particularly interesting to 
students of ferns because it has incorporated with it Fée’s extensive collection rich in 
types from the West Indies, Mexico, Guiana, and Brazil. We have been greatly in- 
debted to M. Barratte, the custodian, for his kindness in permitting us to examine this 
rich collection while in Paris in 1900. 

} A species from Guadeloupe with nodose stipes resembles D. modosa in the char- 
acter of its foliage, but has sporophylls with only 5-6 pairs of pinnae. It doubtless 
represents a distinct species of which we have drawn up a MSS. description but this 
had perhaps best wait more complete information before publication. 
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1. DANAEA Noposa (L.) Sm. Act. Taur. 5: 420. pl. 9g. f. 77 

Acrostichum nodosum L. Sp. Pl. 1070. 1753. (Type from 
Martinique and Santo Domingo, Plumier, f/. 708.) 

Danaea longifolia Desv. Berl. Mag. §: 307. 1811; Sturm, 
Fl. Bras. 2': 157. pl. rz. 1859. 

A stout coarse plant with long broad pinnae and no nodes to 
the stem. Stipes strong, 40-60 cm. long, erect, covered with fine 
furfuraceous scales; sterile leaves with 6 to 12 pairs of pinnae, 
which are 16-30 cm. or more long, 3-8 cm. wide, stalked and 
obtuse at the base, abruptly narrowed and acuminate at the apex ; 
veins free or forked near the base, close, the intercostal spaces 
13-15 to 1 cm.; sporophylls with 8-10 pairs of pinnae which are 
14-18 cm. long, 1.5—2 cm. wide, obtuse at base, acuminate at apex. 

Moist woods, West Indies generally and Mexico to Brazil. 
The rachis is darkened and nodular at the insertion of the pinnae but 
below the laminathe stem is free from nodes. <A sub-species # 
angustifolia, Moore, Ind. Fil. 287. 1861 (Danaea angustifolia Presl, 
Suppl. Tent. Pterid. 35. 1845) will require more field study to dis- 
tinguish more clearly. 

North American specimens have been seen as follows : 

Cuspa: La Guinea, Il7ight, 78175, KECN ;* Monte Verde, 
Wright, 924, CEKN. 

PueRTO Rico: Sintenis, 2596, K; ibid., 1757, N. 

Santo Dominco: Eggers, 2737, K; [Plumier]. 

Jamaica: 1344, Purdie, KE; 1884-5, Balch, C; Jenman, 92, 
Clute, 2704, U. 

MarTINIQUE: /fusnot, 259, K [Plumier). 

GvuaDELouPE: L’ Hermmier, 215, KE; Masé, 64, K. 

Dominica: Eggers, 96} K. 

Sr. Vincent: Guilding, K; Smith, 1129, C. 

GRENADA: Sherring, KC. 

Trinipap: Fendler, 129, CKEUN. 

PANAMA: Cuming, 1125, K. 

* As noted in a previous paper of this series these letters refer to the herbaria in 


which the specimens noted have been seen. B = Berlin ; C = Columbia University 
and New York Botanical Garden herbarium, now incorporated together ; Co == Cosson 


herbarium at Paris; E== D. C. Eaton’s herbarium, New Haven, Conn.; G = Gray 
herbarium, Cambridge, Mass.; K — Kew herbarium ; N — National herbarium, Wash- 
ington, D. C., and U = the author’s private herbarium. 
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2, DANAEA POLYMORPHA Leprieur; Baker, Annals Bot. 5: 499. 
1891; New Ferns, 116. 1892 

Stipes of sterile leaves with one or two nodes, bearing 3-4 pairs 
of pinnae and an enlarged terminal one, the lowest pair scarcely 
half as large as the upper; terminal pinnae 15-20 cm. long, 5-6 
cm. wide, abruptly acute at base, rounded at the apex and abruptly 
acuminate ; upper pinnae 10-12 cm. long, 4 cm. or more wide, 
broadest above the middle, obovate, rounded and abruptly acumi- 
nate at the apex ; lowest pinnae similar but smaller, 7-9 cm. long, 
3 cm. or less wide ; all the pinnae distinctly stalked ; veins forked, 
about I mm. apart above the furcation ; stipe of sporophylls up to 
45 cm. long, with one or two nodes, and bearing 3-5 pairs of 
pinnae and a larger terminal one which is 12-13 cm. long and 
about 3 cm. wide; stalk of terminal pinna about 3.5 cm. long, of 
the lateral 5-8 mm. 


GUADELOUPE: Jase, 483, 1028 (type), K. 

Although Baker’s description was based on Maze's plants in the 
Kew herbarium there are plants in the Cosson herbarium collected 
and named by Leprieur himself from Guiana. These are mostly 
smaller and have fewer pinnae than the Kew material. 


3. DANAEA ELLIPTICA Sm.; Rees’ Cyclopedia, 11: —(82). 1819. 
(Type from Jamaica, Sloane, f/. y7. / 7) 

A low coarse plant with 7-9 wide elliptic pinnae and nodose 
stems. Rootstock long, creeping ; stipes 15—35 cm. long, more or 
less furfuraceous, usually with two distinct nodes ; lamina of sterile 
leaf with 7-9 pinnae which are 12-15 cm. or more long, 3-4 cm. 
wide, acute at base and terminate in a slender acuminate apex ; 
veins mostly forked near the base, the intercostal spaces about 10 
to 1 cm.; laminae of sporophylls with 9-13 pinnae which are 6-8 
cm. long, 2 cm. or less wide, acute at base and tapering at apex ; 
synangia oblique. 

Common from the West Indies to Brazil. 

Cusa: Lomo del Gato, Wright, 7816, CKEN. 

JAMAICA: Jenman, 6, K; Purdte, K. 

Str. Vincent: Guilding, K. 

Sr. Lucia: /. Gray, K; H. &B. Murray, K. 

GuApDELOuPE: Wasé, 1067, K. 

Dominica: 1839, Dr. /mray, N. 

GRENADA: Sherring, CK; Murray & Elliott, K. 

Trinipap: Fendler, 28, CKUEN ; 1897, Hart, CK ; Cruger, K. 
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In the report on Fendler’s Trinidad ferns Professor D, C. Eaton 
remarks: ‘ The distinctions between this and D. nodosa are by 
no means clear. Mr. Charles Wright, who has had good oppor- 
tunities for observing both in Cuba, considered them forms of but 
’ With Eaton’s herbarium before me there seems to 
be no reason for any such confusion. The Cuban specimens of 


one species.’ 


this species are slightly smaller but the above characters hold 
quite constantly. 

Jenman also calls attention to intergrading forms but says they 
can be distinguished readily by the nodose character of the stems 


of this species. 


4. DANAEA ALATA Sw. Syn. Fil. 167. 1806. (Type from Mar- 
tinique, Plumier, f/. 709) 

A coarse plant with distant simple veins and broadly winged 
rachises. Rootstock unknown (except from Plumier’s figure) ; 
stipes stout, more or less rusty scurfy, usually with one node ; 
rachises broadly alate ; pinnae 11-12 pairs, the lower 2-3 pairs 
smaller and widely separate, the upper gradually closer, rounded 
obtuse and unequal-sided at base, the apex more tapering, long- 
pointed and denticulate ; sterile pinnae 12-16 cm. long, 2—2.2 cm. 
wide ; veins mostly simple, the intercostal spaces about 6 to 1 
cm.; sporophylls with 8-10 pinnae, which are linear, 8.5 cm. 
long, 7 mm. wide, abruptly acute at base, taper-pointed at apex, 
the upper gradually narrower, the terminal much like the rest. 

St. Vincent: Guiding, K; 1834, Macrea, E; Smith, 279, K. 

GRENADA: Sherring, C. 

{ MARTINIQUE: Plumier. | 

Guilding’s St. Vincent plant agrees perfectly with Plumier’s 
pl. rog on which the species was founded, and I cannot compre- 
hend how Jenman * could have been led to refer to this plate as 
representing LD. stenophylla, which is a wholly distinct species, 
and which has been well figured by its author. 


5. Danaea Fendleri sp. nov. 


A somewhat slender plant with small sporophylls and simple 
veins. Rootstock moderately slender, creeping or ascending ; 
stipes of sterile leaves 12-15 cm. long, with 1-3 nodes; pinnae 
6-9 pairs beside the terminal one, opposite, about 2 cm. apart 
except the lowest pair, short, cuneate at base with the upper side 


* Bull. Bot. Dept. Jamaica, 5: 189. Au. 1898. 
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slightly more produced, 6-9 cm. long, 1.5—2 cm. wide, abruptly 
short-pointed with the apex sharply denticulate: veins mostly 
simple, the intercostal spaces 8—g to I cm.; stipes of sporophylls 
14-24 cm. long with about 9-11 pairs of pinnae besides the ter- 
minal, unequally rounded at base, sharp-pointed, 6-9 cm. long, 2 
cm. wide ; rachis winged ; terminal pinna about the length of those 
of the upper pairs. 

Southern West Indies. 

Trinipap: Fendler, 147, C (type) EKN. 

GRENADA: Sherring, K. 

Dominica: Nicholls, 194, K. 

St. Lucia: H. B. Murray, K. 

? MarTINIQUE: /fahn, 59, K. This plant approaches D. 
fendleri very closely but has the pinnae slightly larger. 

The species approaches DP. alata closely but is smaller, has 
more closely placed veins, and a very different habit. 


6. DANAEA STENOPHYLLA Kunze, Die Farrnkrauter, 1: 
28. 1840 


pl. 


vw 


A small species with long-stalked sporophylls and closely 
placed simple veins. Rootstock unknown; rachises covered 
with a scurfy brown pubescence; sterile leaf with about 14 
pairs of narrow pinnae and a similar terminal one, all short- 
stalked, about 1.7 cm. apart, rounded at base, tapering rather 
gradually to a sharply denticulate point, 11-14 cm. long, 1.5-1.8 
cm. wide ; veins mostly simple, the intercostal spaces about 12 to 
I cm.; stipe of sporophyll elongate, 65 cm. long, with 12-14 
pairs of pinnae besides the terminal, 7-8.5 cm. long, 5—7 mm. 
wide, short-stalked, accurately rounded at base and rather ab- 
ruptly acute at apex. 

L’/lerminter, 213, K (ex. herb. Fee). 

This species appears to be known only from this island, though 
Jenman confused another species with it and reported it as “ plenti- 
ful”’ in Jamaica. Presl (Suppl. Tent. Pterid. 38. 1845) made this 
species the type of the genus Heferodanaea, but we see now no 
reason for separating it from the rest of the genus. 


7. DANAEA CusPIDATA Liebm. Mex. Bregner, 155. 1849 


Stipe of sterile leaves with mostly two nodes, 25 or more cm. 
long ; pinnae 14-19 pairs, 8.5-10 cm. long, about 1.5 cm. wide, 
rather blunt at base, tapering gradually into a long-acuminate 
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point ; veins mostly simple, occasionally forked close to the mid- 
rib, very close, the intercostal spaces 18-19 to I cm.; margins 
slightly undulate, serrate toward the apex ; stipes of sporophylls 
up to 50 cm. long, usually with two nodes ; pinnae about 15 pairs, 
narrow and elongate, 8—g cm. long, about 7 mm. wide, rounded 
at base, tapering in upper third to a slender point ; synangia grow- 
ing smaller and more oblique towards the sterile serrulate apex. 

Mexico: Chinantla, Zzedmann, B. 

GuaTEMALA: Pansamala, 17. von Juerckheim (J. D. S.998), SK. 

This species has been little known since its original collection 
by Liebmann. The fact that there was no specimen at Kew was 
sufficient reason for passing it over in Synopsis Filicum with Moore’s 
doubtful reference of the plant to D. stenophylla which is possibly 
its nearest ally but from which it is clearly distinct. There is a 
single fragmentary specimen at Berlin and this compares very 
closely with the later Guatemalan collections, but both were er- 
roneously placed under D. stenophylla. Its specific rank was main- 
tained by Fournier ; further field study will determine its position 
more closely. 


8. Danaea crispA Endres; Reich. f., Bot. Zeitung, 30: 489. 
1872. (Type from Costa Rica) 


We have seen only scrappy specimens in the herbarium of J. 
Donnell Smith, and can add nothing to the original description. 


9. Danaea Jamaicensis sp. nov. 


A low, coarse plant with acuminate sterile pinnae and narrow 
pointed pinnae on the sporophylls. Rootstock unknown; stipes 
pale, 18-24 cm. long, with 2-4 nodes; sterile leaves with a ter- 
minal and 11-12 pairs of pinnae, about 2 cm. apart except the 
lowest pair which is smaller, 10-14 cm. long, 1.7—i.9 cm. wide, 
tapering rather abruptly into a slender deeply serrate acuminate 
point ; veins mostly forked, the intercostal spaces about 12-14 to 
I cm. (measured above the furcations); sporophylls with about 
8-12 pairs of pinnae, about 2 cm. apart, short-stalked, 5-7 cm. 
long, 5-7 mm. wide, obtuse at base and tapering at apex ; rachis 
somewhat alate above. 

Jamaica: Clute, 105, U (type) N ; Jenman, 83, K; Purdie, K; 
Harris, 7307, K; Hart, C. 

This appears to be the species confused by Jenman with D. 
stenophylla with which it has little in common, while both the Kew 
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specimens enumerated above are placed under D. Moritztana. D. 
Moritziana is from Colombia and has the pinnae of the sterile leaf 
quite different in shape, tapering toward the cuneate base and much 
more gradually toward the apex; intercostal spaces 16-17 to I 
em. According to Jenman it is “plentiful in moist stony for- 
ests 5,000 ft. altitude.” It is not impossible that the true D. 
Moritziana will also be found in Jamaica but so far we have seen 
no specimens. 
10. Danaea Wrightii sp. nov. 


A low-growing coarse plant with blunt sterile pinnae, small nar- 
row pinnae on the sporophylls and forked veins. Rootstocks 
almost woody ; stipes of sterile leaves 24-28 cm. long, usually 
with two nodes ; pinnae 8—12 pairs, about 2 cm. apart, with a ter- 
minal pinna considerably longer than those of the upper pairs, all 
distinctly stalked, unequally rounded or blunt at the base, 6-7 cm. 
long, 2 cm. or less wide, the margin becoming serrulate toward 
the blunt apex ; lower pairs of pinnae smaller and more distant 
(3-4 cm.) ; veins mostly once forked, the intercostal spaces 11-15 
to I cm.; stipe of sporophylls stout, rusty-scurfy, with 8-12 pairs 
of pinnae, 3-4.5 cm. long, 6-8 mm. wide, distinctly stalked (5-8 
mm.), the lower pair often distant and smaller, all blunt at both 
ends and mucronate at apex. 


Cupa: La Guinea, “‘ abundant on the steep northern declivity,”’ 
Wright, 1066, ¥ (type) KN. 
Puerto Rico: Srntenis, 4687 C, (sterile specimens but appar- 


ently the same species). 
) This species is clearly distinct from any other of our series in 
| the elongate terminal pinna and the long-stalked shart blunt 
pinnae of the sporophylls. 


11. Danaea Mazéana sp. nov. 


Rootstock unknown ; stipes of sterile leaves. stout, 30-35 cm. 
long, brownish, with 2-4 nodes ; pinnae 11-14 pairs, about 2 cm. 

apart, with a terminal pinna slightly longer than those adjacent, 

11-12 cm. long, about 2 cm. wide, acute and serrate at apex: 

veins mostly forked, the intercostal spaces (measured above furca- 

_ tions) 12-13 to I cm.; stipes of sporophylls 40-50 cm. long, with 
' 2-3 nodes and 13-14 pairs of narrow pinnae, 1.7—2 cm. apart, 8— 
9.5 cm. long, 6-7 mm. wide, the lower pairs rather smaller and 

more distant, short-stalked, rounded at the base, and narrowed to 

a rounded point at the apex. 
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GUADELOUPE: Masé, “ 77, 143, 485’’ (two sheets), K.*  Al- 
though both are exactly alike, one of the Kew sheets is marked 
D. stenophylla by Baker, and the other occurs under cover with 
D. alata with neither of which it is closely related. The plant is 
known only from the type collection. 


12. Danaea Jenmani sp. nov. 


Rootstock (as far as known) horizontal, rather stout; stipes 
brown scurfy, those of sterile leaf 10-11 cm. long, usually with 
one node; pinnae 7—9 pairs, opposite, 2—3 cm. apart, obtuse at 
base with a short pedicel, 4.5—6 cm. long by 1.8 cm. wide, abruptly 
short-pointed, the margin more or less serrulate at the apex; 
rachis scurfy, more or less alate; veins mostly forked, the inter- 
costal spaces about 12 to I cm. above the furcations ; basal and 
terminal pairs of pinnae shorter than the others ; sporophylls with 
about II pairs of pinnae, 5-8 mm. apart, 3 cm. long, 5 mm. wide, 
mostly blunt and short-stalked. 

JaMAIcA: /enman, 66, K (type); woods above Tweedside, 
between that property and New Castle, 1882, J/ss Taylor, K. 

This is the species called D. alata by Jenman, and although 
he calls it “frequent” in Jamaica it appears to be very rare in 


collections. It is clearly characterized as the only species with, 


abruptly pinnate leaves and has little in common with D. a/ata. 


SPECIES INQUIRENDAE 

DANAEA ELATA Liebm. Mex. Bregner, 154. 1849. (Type 
from Hacienda de Jovo, Vera Cruz, Mexico.) 

This is doubtless a well-founded species and is so accredited 
by Fournier, but we have seen no specimens. 

DANAEA MEDIA Liebm. Mex. Bregner, 154. 1849. (Type 
from Hacienda de Jovo, Vera Cruz, Mexico.) 

Reduced by Fournier to a synonym of LD. edliptica, probably 
rightly, but as we have seen no specimens it is safer to leave the 
matter in doubt, especially as Moore refers it to ). alata. 


* The Kew herbarium is the most fortunate possessor of the finest collection of the 
ferns of the French West Indies anywhere to be found, The collections were made 
principally in Guadeloupe by Mazé and afford superior information concerning the flora 
of this island. Many of the specimens had been studied by the lamented Fournier, and 
there are numerous species noted as new by both Fournier and Mazé himself. Some of 


the sheets bear curious numbers, of which the present is an example, occurring on both 


sheets. 
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DANAEA WENDLAND! Reich. f., Bot. Zeitung, 30: 490. 1872. 
(Type from Costa Rica, I] cxdland.) 

We have seen no specimens of this species, which appears to 
be known only from its original collection. 

DANAEA sp. Pinnae about 30 pairs, 7.5 cm. long, 1.5 cm. 
wide, or the lower slightly smaller, truncate at base, abruptly long- 
acuminate at apex; veins mainly free with occasional ones forked, 
the intercostal spaces about 11 to I cm.; rachis continuously winged 
throughout, the wing I mm. wide. 

NicaraGua : Chontales, Seemann, 218, K ; a single sterile leaf 
but wholly different from any other species in that extensive col- 
lection. In Biologia Cent. Amer. 3: 697 this plant is referred to 
D. Moritzsiana with which it has little in common. 

DaNnaka sp. Pinnae 12-12 pairs ; veins simple, close, the inter- 
costals about 17 to I cm.; rachis winged, the wings broadest just 
below each pair of pinnae and becoming narrower and almost 
wanting just above them. 

Costa Rica: /. /. Cooper, K ; two sterile leaves only but with 
characters unlike any known species. Baker (Jour. Bot. 25: 26. 
1887) says of it: “Danaca Moritsiana var. or perhaps a distinct 
species.” It is surely not the former. 

DANAEA OLIGOSORA Fourn. said to have been collected in Guad- 
eloupe but apparently never described. Said by Baker (Annals 
Bot. 5: 499) not to differ materially from D. polymorpha. 


The remaining described species of the genus are as follows : 

DanaEA AuGustil Karst.; Kunze, Linnaea, 20: 2. 1847. 
(Type from Venezuela. ) 

DanaEA pDvuBIA Presl, Suppl. Tent. Pterid. 36. 1845. (Type 
from Rio de Janeiro, Brazil.) 

DANAEA HUMILIS Moore, Ind. Fil. 286. 1861. (Type from 
Peru, Spruce, 4769.) (Moore also gives Colombia and Ecuador 
in its distribution. ) 

DANAEA LEpRIEURII Kunze, Die Farrnkrauter, 1: 137. p/. 60. 
1840. (Type from French Guiana.) 

DaNnaEA Morirziana Presl, Suppl. Tent. Pterid. 35. 1845. 
(Type from Venezuela, Moritz 257.) (Synopsis Filicum gives 
its distribution as ‘‘ Columbia to Peru.’’) 
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DANAEA NIGRESCENS Jenm. Gard. Chron. II]. 24: 413. 1898. 
(Type from Guiana.) 

? DANAEA PALEACEA Raddi, Fl. Bras. 76. p/. 5. f. 2. 1819. 
(Type from Brazil.) A doubtful species on which Presl founded 
the genus Danaeopsis. 

DaNAEA SELLOWIANA Presl, Suppl. Tent. Pterid. 37. 1845; 
Corda, Beitr. Fl. Vorw. f/. 57. f. 18-23. 1845. (Type from 
Brazil.) 

DANAEA SERRULATA Baker, Jour. Bot. 19: 208. 1881 ; Hook. 
Ic. Pl. pl. 2699. (Type from Colombia, Aa/éreyer, 1352.) 

DANAEA SIMPLICIFOLIA Rudge, Pl. Guian. 1: 24. pl. 36. 
1835. (Type from Guiana. ) 

DANAEA TRICHOMANOIDES Spruce ; Moore, Ind. Fil. 288. 1861. 
(Type from Peru, Spruce, 4770.) 

DANAEA TRIFOLIATA Reich.; Kunze, Anal. Pter. 4. p/. 2. 
1837. (Type from Surinam.) 
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Studies on the Rocky Mountain Flora—IX 

By P. A. Rypperc 
THE NYCTAGINIACEAE OF THE ROCKY MOUNTAIN REGION 
The family Nyctaginiaceae has been sorely neglected by the 
systematic botanists in this country. Until lately we have had not 
even an attempt at a monographic work since Dr. Gray's notes were 
published in the B tany of the United States and Mexic 


an Boun- 
dary Survey in 1859. 


Gray's treatment there as a whole can 
scarcely be regarded as an improvement on that by Choisy, pub- 


lished ten years earlier in De Candolle’s Prodromus, and of course, 


both are now out of date. | 


rofessor Heimerl’s treatment in Die 
naturtichen Phlanzenfamilien is 


as good as could be expected from 
a European monographing an almost exclusively American family ; 
but this gives little help beyond the genera. 
appeared a revision of the family 


represented on the Great Plateau. 


Recently there has 
by Marcus E. Jones * as it js 

As the territory covered by 
Jones practically includes that tre 
superfluous to duplicate the work 
of a large library and the ric 
the United States N 


ated in this article, it would seem 

; but I have had the advantages 
h collections of Columbia University, 
ational herbarium, and the New York Botan- 
ical Garden. These advantages are, however, somewhat balanced 
by Mr. Jones’ longer field experiences. 


Jones’ paper is valuable 
because it gives fuller 


descriptions of many poorly known species, 
descriptions drawn by a botanist who knows the species in the 
field. It is deplorable, however, that this paper in many places 
shows a good deal of carelessness, especially in the matter of cit- 
ing publications. Under Allionia, it has for instance : 

“5. A. GLABER + ( Wats.) Kuntze, Am. Nat. 76,”’ and 
“7. A. AGGREGATA (Vahl) Spreng. Ic. 5 437.” 
In the first case, one would suppose that Kuntze published the 
American Naturalist, while the fact is that Wat- 


son there published Oxybaphus glaber, on which Allionia glabra is 
based. 


combination in the 


* Contributions to Western Botany, 10: 


34-54. June, 1902. 
t This should have been 4. glabra. 
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If interpreting the second case in a similar way, one would 
come to the conclusion that Orybaphus aggregatus Vahl was pub- 
lished in Vahl’s Icones, if not in Sprengel’s Icones ; but neither is 
the case, for no book with that title was ever published by either 
Vahl or Sprengel. From Mr. Jones’ citation no one could imag- 
ine that Ic. 5 437, stands for Cavanilles’ Icones, where MJradilis 
aggregata appeared. This is not the earliest appearance of the 
name aggregata, however, for this was originally published by 
Ortega * as Cal/yrhymenia aggregata. As Cavanilles’ plant is differ- 
ent from Ortega’s, the former being Addonia decumbens (Nutt.) 
Spreng., the latter A. agregata (Ortega) Spreng. as shown below, 
Jones citation becomes not only unintelligible but al$o incorrect. 
It would have been much better to leave out the citation of publi- 
cations altogether, which by the way is advisable for anyone who 


does not possess good library facilities. 


Key to the Genera of the Rocky Mountain Region 
Bracts distinct. 
Fruit crested or winged; bracts in a whorl at the base of the head-like cluster ; 
perianth salverform. 1. Adbronia, 
Fruit globular, neither crested nor winged ; bracts attached each to a pedicel of the 
umbel-like or corymbose inflorescence ; perianth funnelform. 2. Hermidium. 
Bracts united. 
Fruit neither strongly tubercled nor winged. 
Fruit not ribbed ; involucre herbaceous, little if any enlarging in fruit, not be- 
coming membranous 
Stamens usually 5 ; involucres campanulate, not enlarged in fruit. 
3. Quamoclidion. 
Stamens 3; involucre rotate, somewhat enlarged in fruit in the manner 
of the next genus, but not membranous. 4. Altioniella. 
Fruit ribbed; involucre rotate, in fruit becoming much enlarged and mem- 
branous. 5. Allionia. 
Fruit with two rows of strong tubercles on the back and surrounded by two toothed 


inflexed wings. 6. Wedelia. 


1. ABRONIA Juss. Gen. 448. 1789 
Tricratus 1) Her. ; Willd. Sp. Pl. 1: 807. «1799. 
Cycloptera Nutt.; Gray, Am. Jour. Sc. Il. 15: 319. 1853. 
In the original publication, no type species was mentioned. 
ype 
The genus was described from a plant collected on De la Peirouse’s 
I 
journey in California and cultivated by Mr. Colignon. Hooker in 


* Nov. aut Rar. Pl. 8: f/. 77. 1798 (org?). 


‘ 
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his Exotic Flora, p/. 793 & 794, identifies Colignon’s plant as 
Abronia umbellata. The type of 7ricratus is the same, and that of 
Cycloptera is A. cycloptera. 
Fruit narrowly winged or crested ; wings or crests not completely encircling the fruit. 
Fruit biturbinate, 7. ¢., tapering at both ends, irregularly ridged or crested. 
Flowers about 2 cm. long; limb 5-10 mm. wide. 
Bracts broadly obovate, over I cm. long. 1. A. fragrans. 
Bracts ovate-lanceolate, less than I cm. long. 2. A. nudata. 


Flowers about I cm. long ; limb 3-5 mm. wide; bracts ovate to lanceolate- 


ovate, about 5 mm. long. 
Petioles of the stem-leaves shorter than the very thick blades ; 


about 1 dm. high. 3. A. pumila. 


Petioles of the stem-leaves much longer than the moderately thick blades ; 
A. ammophila. 


plant low, 


plant slender, 2-4 dm. high. rs 

Fruit turbinate or obpyramidal, 7. ¢., almost truncate above, distinctly winged ; the 
wings very broad above. 

Plant almost acaulescent ; stem and leaves greatly surpassed by the long 


peduncles. 5. A. mana. 


Plant with an elongated stem. 
Bracts broadly ovate or obovate, acute or obtusish. 
Stem distinctly viscid-pubescent ; leaves scabrous-puberulent ; bracts 


I-1.5 cm. long. 
Blades of the stem-leaves elliptic; bracts broadly obovate, 12- 
15 mm. wide, obtusish. 6. A. salsa. 
Blades of the stem-leaves lanceolate; bracts oval, acute, about 
7. A. fallax. 


6-7 mm. wide. 7- 


Stem finely puberulent or glabrous ; leaves glabrous ; bracts 5-8 mm. 
long. 
Stem puberulent. 8. A. elliptica. 


Stem glabrous. g. A. glabra, 


Bracts oblong-lanceolate or lanceolate, attenuate or cuspidate. 


Stem glabrous. 10. A. lanceolata. 


Stem more or less pubescent. 
Stem puberulent ; wings with double lamina, coriaceous. 
11. A. Carletoni. 
Stem villous; wings with single lamina, membranous. 
12. A. villosa. 
Fruit completely surrounded by the broad netted-veined membranous wings. 
Flowers 3 cm. or more long ; limb about 1 cm. wide ; peduncles longer than the 
leaves. 13.. A. cycloptera. 
Flowers 1.5—2 cm. long; limb about 5 mm. wide. 
Stem glabrous or nearly so; peduncles often nearly equalling the leaves. 
14. A. pedunculata. 
Stem densely pubescent ; peduncles at least in flower much shorter than the 
leaves. 15. A. micrantha, 
1. ABRONIA FRAGRANS Nutt.; Hook. Kew Journ. 5: 261. 1853 


On the plains from South Dakota to Montana, Idaho, New 


Mexico and Kansas. 
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2. Abronia nudata sp. nov. 


Perennial, stems very long and decumbent, sparingly hispidu- 
lous: leaves thick, glabrous; petioles 2-10 mm. long; blades 
broadly lanceolate, obtusish, 2-5 cm. long: peduncles 4-6 cm. 
long, almost glabrous: bracts ovate-lanceolate, less than I cm. 
long: flowers many, about 2 cm. long; limb 5-6 mm. wide: 
achenes very irregular, the inner ones of the head bipyramidal, 
thickest a littie above the middle, crested, 8-10 mm. long, those 
of the margin very obliquely ovoid-fusiform, scarcely at all crested. 

This species is nearest related to dA. fragrans and A. ammo- 
phila. From the former it differs in the small bracts, smaller 
leaves and almost glabrous stem ; and from the latter in the much 
longer flowers and the scanty or no pubescence. 

Montana: Colgate, near Glendive, 1892, Sandberg, Mac- 
Dougal & Heller, 1016 (type in herb. N. Y. Bot. Garden). 


3. Abronia pumila sp. nov. 

Perennial, caespitose: stems ascending, about 1 dm. long, 
puberulent : leaves very thick, minutely puberulent ; petioles 1-2 
cm. long, those of the stem-leaves usually shorter than blades ; 
these 1.5—3 cm. long, oval, elliptic or somewhat ovate : peduncles 
2—3 cm. long, puberulent: bracts elliptic-ovate or lanceolate, 7—8 
mm. long, short-acuminate: flowers about 12 mm. long; limb 
about 3 mm. wide: fruit bipyramidal, ¢. ¢., tapering towards both 
ends but more so downwards, the greatest breadth being about one 
third from the apex, merely crested or the inner ones somewhat 
winged. 

Dr. Heimer! referred this to A. ¢runcata Torr., but the fruit is 
very unlike that of that species. A. pumila is nearest related to 
A. ammophila, from which it differs mainly in the thicker and short- 
petioled leaves and the dwarfed habit. 

Uran: Emery, 1894, JZ £. Jones, 54459 (type in U. S. Nat. 
herb.); six miles up Salida Caiion, 5476a. 


4. ABRONIA AMMOPHILA Greene, Pittonia, 4: 226. 1900 
Abronia arenaria Rydb. Mem. N. Y. Bot. Garden, 1: 137. 1900. 
Not Menz. 1827. 
Yellowstone National Park. 
5. ABRONIA NANA S. Wats. Proc. Am. Acad. 16: 294. 1870 


Southern Utah to Arizona and southern California. 


beet 
a3 
| 
= 
| 
a 
At: 
POU 


684 RypBerG: Srupies oN THE Rocky MountTain FLora 


6. Abronia salsa sp. nov. 

Abronia fragrans 5, Wats. King’s Rep. 5: 284. 1871. Not 
Nutt. 

Perennial : stem ascending, 3-4 dm. high, densely viscid-pubes- 
cent especially above, stout: leaves very thick, puberulent ; petioles 
2-3 cm. long ; blades oval or elliptic, obtuse, or the lowest rounded 
oval, 3—5 cm. long, 1-3 cm. wide : peduncles 5—7 cm. long, densely 
viscid-pubescent ; bracts rounded obovate, about 15 mm. long and 
often as broad, pubescent: flowers many, about 2 cm. long witha 
limb about 4 mm. wide: fruit about 1 cm. long, similar to those of 


> 


A. lanceolata and A. fallax but the wings are rather thicker. 

The sheets in the National Herbarium bear the following label- 
ing by Dr. Heimerl : “\Adrenia fragrans Nutt. (ad formam ellip- 
ticam (Nelson) accidens /);"’ but neither A. sa/sa nor A. elliptica 
A. Nelson have the fruit of A. fragrans, and therefore can not be 
regarded as forms of that species. A. sa/sa differs from A. e//iptica 
in the stouter viscid-pubescent stem, the larger bracts and flowers. 
It grows in sandy saline soil at an altitude of 1000-1300 m. 

Uran: Salt Lake City, 1869, S. Watson, 965 (type in herb. 
Columbia University); same locality, Capt. Stansbury, and 1871, 
Hayden ; Silver Reef, 1894, JZ. E. Jones ; Grand Junction, 1900, 
S. G. Stokes. 

7. Abronia fallax Heimer! sp. nov. 

Perennial ; stem erect, almost shrubby below, branched, straw- 
color or white, viscid-pubescent above: leaves thick, puberulent, 
erect; petioles 1-2 cm. long; blades of the lower oval, of the 
upper long-lanceolate, 2-5 cm. long, I-1I.5 cm. wide, obtuse or 
the upper acute: peduncles 1-2 cm. long, densely viscid-pubes- 
cent; bracts 5-6, oval, about 1.5 cm. long, 6-7 mm. wide: 
flowers many, about 15 mm. long: fruit with the wings about 6 
mm. wide and 8 mm. long, cuneate-obpyramidal. 

The type in the U. S. Nat. herbarium bears the following re- 
marks from the hand of Dr. Heimer]: “ Adronia fallax m.— ? Hy- 
brida ex A. fragrans et A. turbinata.— Ab A. fragrans anthocar- 
pints alis apice transverse dilatatis, ab A. turb. bracteis capitulorum 
magnis, scariosis diversa.’* To me it seems that the plant has 
little to do with A. fragrans and is less related to A. turbinata 


*In a letter lately received from Dr. Heimerl, he has authorized me to use his 


name and notes. 
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than to A. el/iptica A. Nelson. From this it differs in the upright 
stem, which is decidedly viscid-pubescent instead of merely pu- 
berulent. 

Uran: Salt Lake City, 1879, W. £. Jones, 1337 (type in U. S. 
Nat. herb., also in herb. Columbia University). 


8. ABRONIA ELLIPTICA A. Nelson, Bull. Torrey Club, 26: 
1899 


Wyoming and Colorado. 


g. Abronia glabra sp. nov. 


Perennial : stem ascending, about half a meter high, glabrous, 
straw-colored: leaves thick, glabrous; petioles 1-2 cm. long; 
blades oval to oblong, 1-4 cm. long, obtuse : peduncles oval, 2-4 
cm. long, glabrous; bracts obovate or about 5 mm. long, acute: 
flowers 12-15 mm. long, numerous: fruit cuneate-obpyramidal, = 
with the wings 4-5 mm. wide and 7-8 mm. long: wings very c 
thick, of two lamina, semi-cordate at the apex: wingless tip of the 
fruit very short. 
This species is intermediate between A. e//iptica and the next 
species. From the former it differs in the glabrous stem and the 
stricter habit, from the latter in the broader and shorter bracts 
and the smaller flowers. 
Cotorapo: Grand Junction, 1883, JZ £. Jones (type in U. S. 
Nat. herb.). 


10. Abronia lanceolata sp. nov. 


Perennial : stem glabrous, decumbent, several decimeters long: 
leaves rather thick, glabrous; petioles 2-3 cm. long; blades ob- 
long-oval, 2-5 cm. long, I-1.5 cm. wide: peduncles 5-15 cm. 
long; bracts 6-8, lanceolate, acute or acuminate, about 1 cm. 
long: flowers numerous, about 1.5 cm. long, with a limb 4-5 
mm. wide: fruit with the thin wings about 8 mm. wide and about 
as long, cuneate-obpyramidal in outline, puberulent: wings 
strongly reticulate, semicordate at the apex, where the tip of the 
achene extends for about 2 mm. 

The type was labeled 4. fragrans, which species it resembles 
in general habit, but it is easily distinguished both by the narrow 
bracts and the strongly winged fruit. These characters place it 
nearer 4. Carletont Coult. & Fisher which is of a different habit and 


has a puberulent stem. A. /anceolata grows in drifting sand. 
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Ipano: Idaho Falls, tg01, Ilerrill & Wilcox, 8 
herb. N. Y. Botanical Garden.) 


70. (Type in 


11. ABRoNIA CaRLeETONI Coult. & Fisher, Bot. Gaz. 1'7: 349. 
1892 
Colorado. 
12. ABRONIA VILLOSA S. Wats. Am. Nat. '7: 302. 1873 
Southern Utah to Arizona and California. 
13. ABRONIA CYCLOPTERA A. Gray, Am. Journ. Sci. Il. 15: 319. 
1853 
From Wyoming to Texas and Arizona. 
14. Abronia pedunculata (M. E. Jones) 
Abronia micrantha pedunculata M. E. Jones, Proc. Cal. Acad. 
Il. 5: 716. 1895. 
In the Navajo Basin of eastern Utah. 
15. ABRONIA MICRANTHA Torr. Frem. Rep. 96. 1845 


From South Dakota to Montana and New Mexico. 


2. HERMIDIUM S. Wats. King’s Rep. 5: 296. 1871 


A monotypic genus. 


1. HERMIDIUM ALIPES S. Wats. /. c. 


Nevada and western Utah. 


Ww 


QUAMOCLIDION Choisy ; DC. Prod. 13’: 429. 1849 
This genus was based on two species, of which the second was 
referred doubtfully to the genus. The first had before been known 
as a species of J/iradilis, viz., MW. trifora Benth. The type of the 
genus J/iradilis L. is WM. Jalapa L. In the latter the filaments are 
united at the base, the fruit is not viscid and the corolla is salver- 
shaped with a long tube and broad limb. In Quamoclidion the 
filaments are distinct, the fruit viscid and the corolla from nearly 
cylindrical to bell-shaped but with a small limb. In JZraéi/is the 
flowers are solitary and in the typical species of Quamoclidion 3-6 
in the involucre ; but as the number of flowers are not of value as 
a generic character I have here included a species with one-flow- 
ered involucres. 
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Involucre 5—6-flowered : perianth elongated funnelform. 1. Q. multiflorum. 

Involucre 1I-flowered : perianth open-campanulate. 2. Q. laeve. 

I. QUAMOCLIDION MULTIFLORUM Torr.; Gray, Am. Journ. Sc. II. 
15: 321. 1853 

Oxybaphus multiforum Torr. Ann. Lyc. N. Y. 2: 237. 1828. 

Nyctaginia Torreyana Choisy; DC. Prod. 13°: 430. 1849. 

Mirabilis multiflora A. Gray ; Torr. Bot. Mex. Bound. 173. 
18509. 

Choisy, who had not seen any specimens of this species and 
who believed that it had distinct bracts, referred it to Myctaginia ; 
but it is evidently congeneric with and closely related to Mirabilis 
triflora Benth., the type of Quamoclidion. Q. multifiorum ranges 
from Colorado and New Mexico to Arizona and California. 


2. Quamoclidion laeve (Benth.) 

Oxybaphus laevis Benth. Bot. Sulph. 44. 1844. 

O. glabrifolius var. crassifolius Choisy ; DC. Prod. 137: 431. 
18409. 

O. glabrifolius Torrey, Pac. R. R. Rep. 4: 131. 1857. Not 
Vahl. 

Mirabilis Californica A. Gray ; Torr. Mex. Bound. Surv. 173. 
1859. 

O. Californicus Benth. & Hook. Gen. 3: 4. 1880. 

This species has quite often been included in Oxybaphus, i. ¢., 
Allionia, and often in Jfiradbilts. Professor Heimerl, in his treat- 
ment of the Nyctaginiaceae in Dre natiirlichen Pfhlansenfamilien, 
merges Oxybaphus into Mirabilis ; but associates this species with 
the one-flowered species of A//onia. 

It is evident that if A//fonza is to be treated as a distinct genus, 
QO. /aeve can not be included in the latter genus for it lacks the es- 
sential characters, viz., the ribbed fruit and the enlarging and mem- 
branous involucre. It is evidently closer related to Quamoclidion 
than any other genus. The only important difference between it 
and the typical species is the open short perianth and the flowers 
solitary within each involucre. The species ranges from Utah 
to Arizona and California. 


4. Allioniella gen. nov. 


Bracts five, united into a gamophyllous viscid rotate involucre, 
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which enlarges somewhat in fruit but does not become membra- 
nous: flowers in each involucre 3: perianth open, short funnel- 
form : stamens 3, distinct : fruit ellipsoid, neither angled nor ribbed, 
very indistinctly tubercled, glabrous. 


Only one species. 


1. Allioniella oxybaphoides (A. Gray) 


OQuamoclidion oxybaphoides A. Gray, Am. Journ. Se. Il. 15: 


320. 1853. 
Mirabilis oxybaphoides A. Gray, Bot. Mex. Bound. Surv. 173. 
18509. 


Oxybaphus Wright Hemsl. Biol. Cent. Am. 3: 3. 1882. 

Allionia oxybaphoides Kuntze, Rev. Gen. 533. 1891. 

From the many synonyms can be seen that this species has 
been moved from one genus to another. Most botanists have 
regarded it as an Adlonia (Oxybaphus), which it resembles most in 
general habit, the perianth and the number of stamens; but it 
lacks the most essential characters of that genus, viz., the ribbed 
fruit and the membranous involucre. It is, therefore, more closely 
related to the J/radilis series; and could be included in genus 
Quamoclidion had it not the open A//onia-like perianth, only three 
stamens and a flat rotate involucre. It is, therefore, better to regard 
oe it as the type of a new genus, intermediate between A//ronta and 
Ouamoclidion. 

A. oxybaphoides grows from southern Colorado to western 
Texas and Arizona; also in northern Mexico. 


5. ALLIONIA Loefl. It. Hisp. 181. 1758 


Vitmania Turra; Cav. Ic. 3: 53. 1794. Not Vitmannia 
Vahl. 1794. 

Oxybaphus L’Her.; Willd. Sp. Pl. 1: 185. 1797. 

Calyxhymenia Ortega, Nov. aut Rar. Pl. Hort. Matr. 5. 1797. 

Calymenia Pers. Syn. 1: 36. 1805. 

The genus was based on a plant which a year later received 
the specific name A. violacea L. Vitmania and Oxybaphus were 
both based on JWiradilis viscosa Cav.; Calyxhymenia on C. gladbri- 
folia and Calymenia on six species without the type being desig- 
nated. 
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Key tothe Species 
Leaves from cordate to broadly ovate-lanceolate : all distinctly petioled. 
Leaves cordate. I. A. nyctaginea, 
Leaves ovate, rounded or cuneate at the base. 2. A. floribunda. 


Leaves ovate-lanceolate, oblong or linear, sessile or only the lower short-petioled. 
Involucres in open terminal cymes 
Stem more or less hirsute as well as viscid. 
Leaves ovate or broadly oblong, as well as the stem conspicuously hir- 


sute. 3. A 


. Airsuta, 
Leaves linear-lanceolate, almost glabrous; stem sparingly hirsute or 
glabrous except under the nodes. 4. A. pilosa. 
Stem glabrous below, not hirsute, viscid-puberulent above. 
Flowers solitary in the involucre on short slender pedicels ; fruit nearly 
glabrous. 5. A. glabra. 
Flowers 2-3 in the involucres, subsessile; fruit decidedly pubescent. 
Leaves of the cymes much reduced and bract-like, upper portion of 
the stem densely and finely puberulent. 6. A. bracteata. 
Leaves of the cymes neither much reduced nor bract-like. 
Leaves erect or ascending ; lobes of the involucre rounded or 
broadly triangular-ovate. 
Plant prostrate or diffuse; involucres and branches of the 
inflorescence densely viscid hairy, 7. A. diffusa. 
Plants more simple, erect or ascending ; branches of the 
inflorescence usually merely vis¢ id-puberulent. 
Leaves from ovate or obovate to linear-lanceolate, 
usually over 5 mm. wide 8. A. lanceolata. 
Leaves narrowly linear, less than 5 mm. wide, 
9g. A. linearts. 
Leaves divergent; lobes of the involucre elliptic or oval. 
10, A. divaricata. 
Involucres on solitary axillary peduncles, rarely also in small dense terminal clusters. 
Leaves oblong, lanceolate or linear-lanceolate. 


Stem hirsute Il. A. aggregata. 
Stem glabrous, 12. A. decumbens. 
Leaves narrowly linear. 13. A. Bodiniz. 


1. ALLIONIA NyCTAGINEA Michx. Fl. Bor. Am. 1: 100. 1803 

Oxybaphus nyctagineus Sweet, Hort. Brit. 1: 334. 1825. 

A well-known and common plant growing in rich soil from 
Illinois and Saskatchewan to Wyoming, New Mexico and 
Louisiana. * 

2. ALLIONIA FLORIBUNDA (Choisy) Kuntze, Rev. Gen. 533. 1891 

A, ovata Pursh, Fl. Am. Sept. 1: 97. 1814. Not Oxybaphus 
ovatus Vahl. 1806. 


* Allionia Cervantesii has been reported from Colorado, but the specimens on which 
this assertion has been made belong in all cases I know to 4//ioniella oxybaphoides. 
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O. floribundus Chois ; DC. Prod. 137: 433. 1849. 

A. nyctaginea ovata Morong, Mem. Torrey Club, 5: 146. 
1894. 

In dry soil from Missouri and South Dakota to Wyoming, 
New Mexico and Texas. 


3. ALLIONIA HIRSUTA Pursh, Fl. Am. Sept. 2: 728. 1814 


Oxvbaphus jursutus Sweet, Hort. Brit. 1: 334. 1825. 
In sandy soil from Minnesota and South Dakota to Colorado. 


4. Allionia pilosa (Nutt.) 


Calymenia pilosa Nutt. Gen. 1: 26. 1818. 

Oxvbaphus pilosus Sweet, Hort. Brit. 1: 334. 1825 

This has been confused with the preceding, but I think it 
amply distinct. So it was regarded by Nuttall and by Sweet. It is 
perhaps nearer related to A. fortbunda and Nuttall cites A. ovata 
Pursh as a synonym ; but it is well to note that Nuttall describes 
the stem of his species as pubescent, which does not agree with 
Pursh’s plant. A. pilosa grows in dry sandy soil from Wisconsin 
and North Dakota to Texas and Louisiana. 


5. ALLIONIA GLABRA (S. Wats.) Kuntze, Rev. Gen. 533. 1891 
Oxvbaphus glaber 5, Wats. Am. Nat. '7: 301. 1873. 
A rare plant from the arid districts of southern Utah, Arizona, 


and New Mexico. 
6. Allionia bracteata sp. nov. 


A branched, more or less viscid perennial: stem glabrous 
below, densely viscid-pubescent above, 4-12 dm. high, erect or 
ascending: leaves subsessile ; blades oblong to linear-lanceolate 
or linear, 3-9 cm. long, thick, mostly ciliate, glabrate: leaves of 
the inflorescence elliptic or oblong, to lanceolate, reduced, less 
than 1 cm. long, more or less viscid-pubescent: involucres often 
numerous in terminal cymes, 10-14 mm. wide; lobes broadly 
ovate, obtuse: perianth white or pale, about 10 mm. broad: fruit 
oblong-obovate, 5—5.5 mm. long, prominently 8-ribbed, apiculate, 
constricted near the base. 

This species has been mistaken for A. /inearis and A. a/lbida, 
but is easy distinguished by the reduced leaves of its inflorescence. 
It grows in dry rocky soil. 
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Missouri: Malden, 1894, Bush, 459 (type in herb. Columbia 
University); Wayne, 1900, 825 ; also Courtney, 1891 ; McDonald 
county, 1893, 37/0. 

SoutH Dakora: Spring Basin, 1891, 7. A. Willams. 

ALABAMA: Selma, 1888, Al/cCarthy. 


7. ALwioniA DIFFUSA Heller, Minn. Bot. Stud. 2: 33. 1898 


On dry plains, from North Dakota and Wyoming, to Kansas, 
New Mexico and Arizona. 


8. Allionia lanceolata sp. nov. 


A. albita Rydb. Cont. U. S. Nat. Herb. 3: 520. 1896. Not 
Walt. 1788. 

A branched perennial. Stems erect or ascending, glabrous 
below, viscid-pubescent with short hairs, 4-15 dm. high: lower 
leaves short-petioled, the upper sessile ; blades lanceolate or ovate- 
lanceolate to almost linear, 3-10 cm. long, very thick, obtuse or 
blunt at the apex : involucres numerous, in terminal cymes, I—1.5 
cm. wide ; lobes rounded ovate, sometimes acutish : perianth pink, 
about 10 mm. broad: fruit obovoid, 4.5-5 mm. long, with usually 
4—5 broad ribs and finely tuberculate faces. 

This has usually gone under the name of A//ionia albida which it 
resembles in habit, but that species has white perianths and sharply 
acute or acuminate thin leaves. A. a/bida is confined to South 
Carolina and Georgia and is represented by A. /anceolata in the 
West. The latter grows in dry soil on the plains, from Minnesota 
and Wyoming to Tennessee and Texas. 

CoLtorapo: Estes Park, Larimer county, Osterhout, 15.56 (type 
in herb. N. Y. Botanical Garden). 

g. ALLIONIA LINEARIS Pursh, Fl. Am. Sept. 2: 728. 1814 

Caymenia angustifolia Nutt. Gen. 1: 26. 1818. 

Oayaphus angustifollus Sweet, Hort. Brit. 1: 334. 1826. 


In dry soil on the plains, from Minnesota to Montana, Arizona, 
Mexico and Louisiana. 


10. Allionia divaricata sp. nov. 


A siender perennial. Stems usually solitary, erect, 6-10 dm. 
high, glabrous and shining up to the viscid-puberulent inflores- 
cence: leaves more or less distinctly petioled, usually spreading ; 
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blades glabrous, thickish, linear to linear-lanceolate, acute, 5-10 
cm. long: involucres numerous, in terminal cymes about 1.5 cm. 
wide, cleft below the middle into elliptical or oval obtuse lobes : 
perianth pink, about 8 mm. wide: fruit oblong-obovoid, slightly 
compressed, bluntly angled and not strongly tubercled, strigose. 

Perhaps closest related to A. /inearis, but distinguished by 
the thinner divergent leaves, the form of the involucre and the 
fruit. 

Cotorapo: Durango, 1898, Baker, Earle & Tracy, 512 (type 
in herb. N. Y. Bot. Garden). 

Arizona: Bakers Butte, Mogollon Mountains, 1887 


* 


Vearns, 
253. 
11. ALLIONIA AGGREGATA (Ortega) Spreng. Syst. 1: 384. 1825 

Calyxhymenia aggregata Ortega, Nov. aut Rar. Pl. 8: p/. rr. 
1798 (or 1799?). 

Oxybaphus aggregatus Vahl, Enum. 2: 41, in part. 1806. 

This is not the plant named O. aggregatus by Torrey, Watson 
and others, from Arizona and northern Mexico, but one that is 
closely related to A. Airsuta and generally has been confused with 
it. It differs mainly in the axillary solitary peduncles and in this 
respect is analogous to 4. Bodinii. Vahl evidently had two plants 
confused, citing as synonyms Ca/yxhymenia aggregata Ortega and 
Mirabilis aggregata Cavanilles, both illustrated and closely related 
species of A//onta. Ortega’s plant, which was the first published, * 
is densely hirsute, while Cavanilles’ plant is glabrous. Vahl, in 
his diagnosis, describes it as glabrous but remarks in parentheses 
“according to Ortega hirsute.” 

A. aggregata grows in dry soil from Wisconsin to Texas and 


New Mexico, also in northern Mexico. 


12. ALLIONIA DECUMBENS (Nutt.) Spreng. Syst. 1: 384. 1825 
Mirabilis aggregata Cav. Ic. §: 22. pl. 437. 1799. 
Oxybaphus aggregatus Vahl, /. c. in part. 

Calymenia decumbens Nutt. Gen. 1: 26. 1818. 
Oxybaphus decumbens Sweet, Hort. Brit. 1: 334. 1826. 


* I have not been able to find the exact date of Ortega’s fascicle in which the de- 
scription appears. The ten fascicles were published in 1797-1800 ; but Cavanilles cites 
Ortega, which indicates that the latter’s description was published first. 
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This species stands in the same relation to A. /anceolata as the 
preceding does to A. hirsuta and the following to A. /inearis, dif- 
fering mostly in the mode of blooming. One of the reasons for 
holding them as distinct species and not as forms of the species 
mentioned is that their ranges are different, A. aggregata and A. 
decumbens extending further south into Mexico and the Gulf states, 
while their cymose analogues are northern, and the range of A. 
Bodini is more limited than that of A. dévearis. A. decumbens 
grows in dry soil on the plains, from Missouri and South Dakota 
to Wyoming, Mexico and Mississippi. 


13. AttioniA Bopinu (Holz.) Morong, Mem. Torrey Club, 5: 
354. 1894 
Oxyvbaphus Bodinit Holz. Contr. U. S. Nat. Herb. 1: 287. 1893. 
In dry soil from western Kansas to Utah and western Texas. 
6. WEDELIA Loeff. Iter. Hisp. 180. 1758 
Allioma L. Syst., Ed. 10, 890, in part. 1759. 
The genus was based on a plant which the following year 
received the specific name Ad/ionta incarnata L. 
1. WEDELIA INCARNATA (L.) Kuntze, Rev. Gen. Pl. 533. 1892 


Allionia incarnata L. Syst., Ed. 10, 890. 1759. 
From western Texas and southern Colorado to California. 
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An Enumeration of the Plants collected by Dr. H. H. Rusby in South 
America, 1885-1886, XXXII 
3y H. H. Ruspy 
(Continued from Bull. Torrey Club, 28: 313. 21 My. 1901) 
BURMANNIACEAE 
Burmannia tenclla Benth. Kew Journ. '7: 10. 1855. Yungas, 
6090 ft. (no. 858) and Mapiri, 2500 ft., May 1886 (no. 859). 
Growing in leaf mould, in deep forest shade. 
SCITAMINEAE 


Costus spicatus (Jacq.) Sw. Prod. Veg. Ind. Occ. 11, Yungas, 


6000 ft., 1885 (no. 1295). Growing in a ravine, in deep shade. 
(Same as Bang’s nos. 912 and 1248.) 


Costus Guanaiense sp. nov. 


Leaf-sheaths densely and long appressed yellowish-hirsute : 
stems 6-8 dm. high, very stout, leafy at the top: leaf-blades 
2.5-3 dm. long, 5 or 6 cm. broad, oblong, short-acuminate : floral 
bracts about 5 cm. long, 3 cm. broad, thick, rigid, brown, strongly 
nerved, the foliaceous tips about 1 cm. long, 6 or 7 mm. broad, 
obtusish, appressed or reflexed at the tip: fruit densely yellowish- 
sericeous, 1.5 cm. long, and more than half as broad, oval or 
slightly broader above, the fruiting calyx-segments 1.75 cm. long, 
about half as broad, oval, thick, rigid, about 15-ribbed, the ribs 
strong and sharp; seed black, 2.5 mm. long, broadly oval, 
coarsely and bluntly tuberculate. 


Guanai, 2000 ft., May 1886 (no. 2225). 


Costus phlociflorus sp. nov. 


Minutely puberulent under the lens. Stems erect, slender for 
the genus, about 4 dm. high, leafy only at the summit, clothed 
with bladeless sheathes below: leaves 1—1.5 dm. long, 3-4 cm. 
broad, oblanceolate or obovate, rather abruptly acuminate and 
acute: floral bracts 2—2.5 cm. long, closely surrounding the 
perianth-tube, abruptly keeled near the summit with a broad 
yellowish keel about 5 mm. long, about 19-nerved, the nerves 
very fine: perianth bright crimson, drying deep-purple, the seg- 
ments horizontally spreading, 1-2 cm. long and nearly as broad. 
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Falls of Madeira, Brazil, Oct. 1886 (no. 229). 

The handsomest species known to me in this handsome genus. 
Near C. /anceolatus Peterson. 

Ethanium racemosum (R. & P.) Kuntze, Rev. Gen. Pl. 689. 
Mapiri, 2500 ft., May 1886 (no. 2778 = Bang, no. 1237, 
printed ‘‘ Etherium,’’ Mem. Torrey Club, 6: 123). 

Ethanium sp. Mapiri, 5000 ft., May 1886 (no. 2784). Flower 
scape only preserved. 

Ethanium sp. Sorata, 10,000 ft., Feb. 1886 (no. 2781), in same 
condition as last. No. 2231, from Mapiri, 2500 ft., May 1886, 
leaf specimens, is apparently of the same species. 

Ischnosiphon gracilis (Rudge) Korn, Bull. Soc. Nat. Mosc. 35: 
94. 1862. (Maranta gracilis Rudge, Pl. Guian. Rar. 8: p/. 3.) 
Junc. Rivers Beni and Madre de Dios, Aug. 1886 (no. 2228). 

Stromanthe spectabilis Lem. Jard. Fleur. p/. Yungas, 
4000 ft., 1885 (no. 2224). The same as Burchell’s no. 2040, and 
Bang’s no. 513. 

Calathea capitata (R. & P.) Lindl. Bot. Reg. p/. s270. 
(Maranta c. R. & P. Fl. Per. 1: 3. pl. 5.) Guanai, 2000 ft., 
May 1886 (no. 2227). 

Calathea grandifolia (A. Dietr.) Lindl. Bot. Reg. p/ 7270. 
(Maranta g. A. Dietr. Sp. Pl. 1: 26.) Falis of Madeira, Brazil, 
Oct. 1886 (no. 2226). 


Calathea (Monosticha) divaricata sp. nov. 


Minutely puberulent: stems very slender, about 5 dm. long 
in my specimen, sheathed only at the base, the sheaths acutish ; 
petioles 4 or 5 cm. long: leaves .75-1.5 dm. long, 2—4 cm. broad, 
oblong, acute: peduncle 1 dm. long, very slender, spreading hori- 
zontally or slightly deflexed, strongly costate: heads subhemis- 
pherical, about 2 cm. broad, rather loosely flowered, bracts I-1.5 
cm. long, broadly ovate, obtuse, strongly nerved: anthers con- 
spicuous, exceeding the bracts, nearly 4 mm. long, slender, acutish, 
tapering toward the base. (Dissection material wanting.) 


Mapiri, 5000 ft., April 1886 (no. 2233). 
Canna Brittoni sp. nov. 


Strongly glaucous throughout: stems very stout: leaf-blade 
(but one seen) 4 dm. long, 3.75 dm. broad, rhomboidally ovate, 
very slightly cordate at the base, blunt at the apex, the principal 
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nerves about 45 pairs, meeting the midrib at an angle of about 
50°: bracts .8—1.5 dm. long, lance-oblong, obtuse, imbricated, the 
racemes about 1.5-2.5 dm. long, somewhat panicled or solitary : 
pedicels 3 cm. long, very stout, strongly flexed at the apex: 
perianth about 6 cm. long, the divisions of the calyx 7 cm. long, 
1.5 cm. broad, lanceolate : petals adnate to the androecium about 
one third of their length: anther 2.5 cm. long, narrowly linear, 
divisions of the androecium only 3, as long as the petals, oblong, 
I-I.5 cm. broad: style fleshy, dark, flattened, 5 mm. broad, ob- 
tuse: pod 5 or 6 cm. long, oval, rounded at both ends, tipped by 
the persistent sepals : seeds blackish, smooth, a little more than I 
cm. long and broad. 

Yungas, 6000 ft., 1885 (no. 2857). The same as Bang’s no, 
2417, of which Mr. Bang says: “ Plant about 1o ft. high, forming 
a bush, the flowers white; in wet forest soil at Sacramento, Aug. 
1894. Local names “ Chias,”’ ‘‘ Tacara.”” Seeds very hard, used 
in weighing ‘ gold.” 

Heliconia cannotdes A. Rich. Nov. Act. Nat. Cur. 15: Suppl. 
24. pl. g. 1831. Yungas, 6000 ft., 1885 (no. 2221), and junc. 
of Rivers Beni and Madre de Dios, Aug. 1886 (no. 2223). The 
same as Bang’s no. 4112 and the same collected by Holton. 

Fleliconia Bahai L. Mant. 2: 211. Reis, 1500 ft., June 1886 


Heliconia psittacorum L. f. Suppl. 158.  Junc. of Rivers Beni 
and Madre de Dios, Aug. 1886 (no. 2230). 


BROMELIACEAE 
Ananas sativus Schult. f. Syst. 7: no. 1283. Mapiri, 2500 ft., 
May 1886 (no. 2851). The plant grows in a perfectly wild state, 
along forest-roads, distant from habitations. 


Billbergia (Helicodea) Boliviensis Baker, sp. nov. 


Acaulis, foliis lanceolatis tenuiter lepidotis aculeis marginalibus 
minuto, pedunculo elongato, bracteis superioribus magnis patulis 
rubellis, floribus in spicam simplicem subdensam dispositis, bracteis 
minutis, ovario oblongo subtiliter sulcato albo lepidoto, sepalis 
oblongis ovario duplo longioribus, petalis viridulis angustis longe 
unguiculatis, serratabilus petalis longioribus. 

Leaves few in a rosette, 1.5—2 ft. long, about an inch broad at 
the middle: peduncles shorter than the leaves : lower bract-leaves 
appressed, those towards the base of the spike spreading, bright 
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red, 4-5 in. long: spike 6 in. long: ovary .25 in. long: petals an 
inch longer than the calyx, with a narrow blade and long slender 
claw. 

Allied to B. decora Popp. et Endl. Nov. Gen. 42. p/. 757 (B. 
Baraginniana Lemaire), figured lately in the Botanical Magazine, 
pl. 6937. 

Unduavi, 8000 ft., Oct. 1885 (no. 2853). 

Pitcairnta consimilis Baker, Journ. Bot. 19: 269. 1881. Yun- 
gas, 6000 ft., 1885 (no. 2847) and Vic. la Paz, 10,000 ft., Apr. 
1885 (no. 2845). Growing upon shaded, rocky banks. The same 
as Mandon’s no. 1173. 

Pitcairnia pulverulenta R. & P. Fl. Per. 3: 86. pl. 259. 
Yungas, 6000 ft., 1885 (no. 2844). 


Puya Brittoniana Baker, sp. nov. 


Foliis ensiformibus acuminatis subpedalibus facie glabris dorso 
tenuiter albo-lepidotis aculeis marginalibus magnis patulis cas- 
taneis, floribus in spicam simplicem cylindricam dense lanuginosam 
dispositis, bracteis magnis ovalis acuminatus, sepalis lanceolatis, 
petalis latis calyce duplo longioribus, genitalibus petalis brevioribus. 

Leaves a foot long, moderately firm in texture, .60-.75 in. 
broad, low down, tapering gradually to a long spine: upper leaf- 
bracts of the peduncle large, and very acuminate: spike 2 %4—-3 in. 
diam., densely coated with loose brown wooly pubescence : flower 
bracts 2 in. long: sepals .60-.75 in. long: petal-blade .25—.35 in. 
broad. 

Near P. pyramidata, Schultes = Puya pyramidata Ruiz et 
Pavon. Fl. Peruv. III. 34. p/. 257. 

Ingenio del Oro, 10,000 ft., Mar. 1886 (no. 2849). 

Growing upon exposed, grassy and rocky hills. 

Puya sp. Vic. la Paz, 10,000 ft., Apr. 1885 (no. 2846, and 
probably no. 2850, also. Differs from P. coerulea Lindl. in its 
longer pedicels, and is doubtless a distinct species, but represented 
only by portions of the inflorescence. 


Cottendorfia Rusbyi Baker, sp. nov. 


Acaulis, foliis lanceolatis subpedalibus membranallis tenuiter 
lepidotis, pedunculo foliis aequilongo bracteis parvis adpressis, 
floribus parvis in paniculam amplam laxam ramis elongatis multi- 
floris secundis dispositis, bracteis minutis sepalis oblongis, petalis 
oblanceolatis, calyce duplo longioribus. 
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Leaves about a foot long, 1—1.25 in. broad at the middle, very 
thin in texture for a bromeliad, quite entire: peduncle about as 
long as the leaves: panicle a foot long; central branchlets rather 
compound, 4-5 in. long: flower-bracts very small: pedicels 
.o8-.20 in. long, articulated at the apex: sepals .o8 in. long: 
stamens shorter than the petals: capsule oblong, membranous, as 
long as the petals, dehiscing septicidally. 

Only two very rare species of this genus are known previously. 
It is perfectly distinct from Dyckia, under which it is mentioned in 
the Genera Plantarum, both in structure and habit. 

Yungas, 6000 ft., 1885 (no. 2541). Growing upon rocky, 
partly shaded banks. 

Tillandsia floribunda H.B.K. Nov. Gen. et Sp. 1: 292. Yun- 
gas, 6000 ft., 1885 (no. 2163). 

Tillandsia recurvata L. Sp. Pl. 287. Ingenio del Oro, 10,000 
ft., Mar. 1886 (no. 2165). 

Tillandsia propingua Gay, Fl. Chil. 6: 15. Vic. la Paz, 10,- 
ooo ft., Apr. 1885 (no. 2164). Growing upon apple trees. 

Tillandsia sphaerocephala Baker, Journ. Bot. 26: 141. 1888. 
Vic. la Paz, 10,000 ft., Apr. 1885 (no. 2848). Terrestrial, upon 
sunny, gravelly and rocky banks. The sameas Mandon’'s no. 1188. 

Tillandsia complanata Benth. Bot. Sulph. 173. Vic. la Paz, 
10,000 ft., Oct. 1885 (no. 2855). 


Tillandsia (Allardtia) micrantha Baker, sp. nov. 


Acaulis, foliis paucis loratis obtusis tenuiter lepidotis, pedunculo 
foliis aequilongo, bracteis parvis adpressis, spicis pluribus lanceolatis 
distichis in paniculam amplam dispositis, bracteis floribus oblongis 
obtusis, calyce bractea aequilongo sepalis obtusis. 

Leaves above a foot long, .25 in. broad at the middle: panicle 
a foot long, consisting of 20-30 dense distichous spikes, 1.5—2 in. 
long, .25 in. broad, the upper sessile, the lower peduncled : branch- 
bracts at most an inch long: flower-bracts oblong-navicular, .15 
in. long: petal-blade minute. 

Allied to 7. speculosa Griseb., but panicle much more compound. 

Yungas, 6000 ft., 1885 (no. 2852) (no. 2232 is the inflor- 
escence only of a species of 72//andsia). 


HAEMODORACEAE 


Niphidium floribundum Sw. Prod. Veg. Ind. Occ. 1: 17. 
Mapiri, 5000 ft., Apr. 1886 (no. 2529). 
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IRIDACEAE 


Orthrosanthus Chimboracensis (H.B.K.) Baker, Gard. Chron. 2: 
67. 1876. (Moraea Chimboracensis H.B.K. Nov. Gen. et Sp. 1 : 
22. Sorata, 10,000 ft., Feb. 1886 (no. 700). 

Sisyrinchium iridifolium H.B.K. Nov. Gen. et Sp. 1: 324. 
Vic. La Paz, 10,000 ft., Apr. 1885 (no. 693) and Sorata, 8000 
ft., Feb. 1886 (no. 694). The same as Mandon’s no. 1211. 

Sisyrinchium junceum Meyer in Presl. Rel. Haenk. 1: 118. 
Unduavi, 8000 ft., Oct. 1885 (no. 699). The same as Mandon’s 
no. 1222. 


Sisyrinchium Mandoni Baker, Journ. Bot. 14: 269. 1876. 
Sorata, 10,000 ft., Feb. 1886 (no. 696). The same as Mandon’s 
no. 1217. 

Sesyrinchium leucanthum Colla in Mem. Acc. Torin. 39: 18. 
1836. Unduavi, 8000 ft., Oct. 1885 (no. 695). 

Sesyrinchium tinctorium H.B.K. Nov. Gen. et Sp. 1: 324. 
Ingenio del Oro, 10,000 ft., Mar. 1886 (no. 697), and Mapiri, 5000 
ft., Apr. 1886 (no. 698). 


AMARYLLIDACEAE 

Hippeastrum Mandoni Baker, Handb. Amaryll. 49. Yungas, 
6000 ft., 1885 (no. 2454). 

tHippeastrum equestre Herb. App. 31. Yungas, 4000 ft., 1885 
(no. 2453), fide Baker. 

Hymenocallis Quitoensis Herb. App. 44. Yungas, 4000 ft., 
1885 (no. 2452). 

Alstroemeria Ligtu Linn. Diss. Alstroem. 10: Am. Acad. 6: 
54. Near Valparaiso, Chile, June 1885 (no. 554). 

Bomarea brevis (Herb.) Baker in Journ. Bot. 20: 202. 1882. 
(Sphaerine brevis Herb. Amaryll. 108. p/. 78, 7 7.) Unduavi, 
10,000 ft., Oct. 1885 (no. 570). 

Bomarea distichophylla (Herb.) Baker, /. c. Unduavi, 8000- 
gooo ft., Oct. 1885 (nos. 571 and 574). 

Bomarea edulis (Tussac) Herb. Amaryll. 111.  (Adstroemeria 
edulis Tussac, Fl. Antill. 1: 109. p/. 74.) Yungas, 6000 ft., 1885 
(nos. 568 and 1031), and Scrata, 8000 ft., Feb. 1886 (no. 565). 
Mr. Baker so refers these three, with the following three of Mr. 
Bang’s collection. To me, however, they appear to represent 
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three distinct species, as follows: First, no. 568 and Bang’s no. 
593@; second, nos. 565 and 1031 and Bang’s no. 2915; third 
Bang’s no. 2037. 

Bomarea formossissima (R. & P.) Griseb. ex Baker, Handb. 
Amaryll. 153. Yungas, 6000 ft., 1885 (no. 566). 

Bomarea glaucescens (H.B.K.) Baker, Journ. Bot. 20: 201. 
1882. (Alstroemeria glaucescens H.B.K. Nov. Gen. et Sp. 1: 
282.) Unduavi, 8000 ft., Oct. 1885 (no. 572). 

Bomarea multiflora (L. f.) Mirbel, Hist. Nat. Pl. g:72. 1804. 
Yungas, 6000 ft., 1885 (no. 564). The same as Bang’s nos. 1936 
and 2038. 

Lomarea tomentosa (R. & P.) Herb. Amaryll. 117. (Adstroe- 
meria tomentosa R. & P. Fl. Per. 3: 62. pl. 292, a). Unduavi, 
8000 ft., Oct. 1885 (no. 563). 

Lomarea acutifolia Herb. Amaryll. 112? Yungas, 4000 ft., 
1885 (no. 569) and Sorata, 13,000 ft., Feb. 1886 (no. 567). 


Bomarea (Sphaerine) Boliviensis Baker sp. nov. 

Caule suberecto subpedali, foliis lanceolatis membranaceis dorso 
hispidis, umbellis pauciradiates, bracteis paucis parvis foliaceis, pedi- 
cellis pubescentibus bracteolatis simplicibus vel furcatis, perianthii 
segmentis parvis aequilongis, staminibus perianthio brevioribus. 

Stem leafy for less than a foot. Leaves 2-3 in. long, .35-.5 
in. broad: rays of the umbel about an inch long: perianth seg- 
ments .5 in. long. 

Allied to B. drevis Baker (Mathews, 1660). Vic. La Paz, 
10,000 ft., Apr. 1885 (no. 573). 


DIOSCOREACEAE 


Dioscorea cymosula Hemsl. Biol. Cent. Am. Bot. 3: 355. 
Guanai, 2000 ft., May 1886 (no. 1449). 

Dioscorea furcata Griseb. in Mart. Fl. Bras. 1: 45. Guanai, 
2000 ft., May 1886 (no. 532), and Mapiri, 5000 ft., Apr. 1886 
(no. 1047). The same as Mandon’s no. 1230, Tweedie’s no. 1877 
from Tucuman and Balansa’s no. 626 from Paraguay. 

Dioscorea multiflora Griseb. in Mart. Fl. Bras. 1: 35. Guanai, 
2000 ft., May 1886 (no. 556). 

Dioscorea polygonoides H. B. ex Willd. Sp. Pl. 4: 795. 
Mapiri, 5000 ft., Apr. 1886 (no. 557). 
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Dioscorea angustifolia sp. nov. 


Sparsely short-pilose: stems stout, terete, purple: petiole 
(but one seen) 1 dm. long, very stout; blade 1.75 dm. long, 3 
dm. broad, strongly cordate, 5-lobed, the sinuses narrow, rounded 
at the termination, extending three fourths of the way to the base, 
the lobes ovate or obovate, terminating in a very short broad 
| obtuse point, the middle 5-rilbed, the others 2-ribbed, the ribs 
connected by straightish secondaries: leaf thin, deep-green, the 
venation sharply prominent and pubescent underneath: staminate 
panicle (but one seen) 2 dm. long, loosely much-branched, the 
branches elongated, slender or filiform, loosely flowered: bracts 
deciduous, ovate, attenuate, two thirds as long as the fully-grown 
bud: perigone thickened, divided nearly to the base, sparsely 
pilose without, the segments 3 mm. long, oblong or very little 
broader above the middle, obtuse, the midrib broad and stout, 
almost a keel: stamens two-thirds as long as the perigone seg- 
ments, adnate one sixth of the length of the latter, the filaments 
stoutish, the anthers .5 mm. long, truncate. 


Species near /). /rifida, but that has not the loosely paniculate 
inflorescence of this. a 
Mapiri, 5000 ft., May 1886 (no. 534). Dr. Britton says the 
same as Burchell’s no. 10,031. ia 


Dioscorea Mandoni sp. nov. 


Calyx-tube pubescent, the rachis slightly so: branchlets angled : 
petioles (but two seen) 6-8 cm. long, gradually dilated downward 
and broadly channelled, ribbed; blades 1.4 dm. long, exclusive : 
of the basal lobes, and of about the same breadth, cordate, the Lh. 
basal lobes about 5 cm. long, rounded, nearly meeting, the sinus oa 
rounded at the petiole insertion, the summit of the leaf abruptly 
contracted into an acumination about a cm. long and broad; pri- 
mary ribs 7, the latter bordering the lobes for a short distance, ; 
then throwing off one to three branches, yellowish, prominent 
underneath : one pistillate spike seen, 3.5 dm. long, including the 
peduncle which is 1 dm. long, very slender, drooping, very closely 
flowered ; bracts about half the length of the ovary, narrowly 
lanceolate and alternate: perianth-tube of the freshly opened 
flower 5 mm. long, lance-oblong, grayish-pubescent, the lobes 
nearly 3 mm. long, oblanceolate, acutish: stigmas 1 mm. long, 
thick, strongly recurved, lobed or cut at the summit. 

Guanai, 2000 ft., May 1886 (no. 533). 

The same as Mandon’s no. 1232, the fruit of which is 2.5—3 

I, 


cm. long, half as broad, ellipsoidal, but slightly broader above, 
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shining, the beak very short and broad, light-brown, the nerves 
barely perceptible. 


LILIACEAE 


Smilax floribunda Kunth Enum. Pl. 5: 229. Mapiri, 5000 ft., 
Apr. 1886 (no. 558). 

Smilax phylloloba Griseb. in Mart. Fl. Bras. 1: 21? Guanai, 
2000 ft., May 1886 (no. 560). 

Smilax irrorata Griseb,. in Mart. Fl. Bras. 1: 10. Reis, 1500 
ft., June 1886 (no. 561). 

Excremis coarctata (R. & P.) Baker in Journ. Linn. Soc. 15: 
320. 1876. Yungas, 6000 ft., 1885 (no. 2504@) and Mapiri, 
5000 ft., Apr. 1886 (no. 2856), The same as Bang’s no. 2277. 

Nothoscordum striatum (Jacq.) Kunth Enum. Pl. 4: 4659. 
(Allium striatum Jacq. Coll. Suppl. 51.) Near Valparaiso, Chile, 
June 1885 (no. 581). 

Milla andicola (Kunth) Baker in Journ. Linn. Soc. 11 (1870): 
381. (Nothoscordum andicolum Kunth 1. c. 643.) Vic. La Paz 
10,000 ft., Apr. 1885 (no. 579), and Yungas, 6000 ft., 1885 (no. 
580). The same as Mandon’s no. 1235. Also collected by 
Bang. 

Miersia Rusbyi Britton, sp. nov. 


Minutely puberulent under a lens: bulb ovoid or broadly pyri- 
form : leaves few, narrowly linear or filiform: scapes 1.5-2.5 dm. 
long, very slender, slightly thickened upward, the several flowers 
loosely umbelled : bracts 1-2 cm. long, thin and delicate : pedicels 
2-5 cm. long, filiform, striate : perianth-segments regularly acumi- 
nate from the base to the acute apex, the sepals nearly 1.5 cm., the 
petals a little more than 1 cm. long. 

I find my specimens labelled ‘“* Yungas, Bolivia, 6000 ft., 1885,” 
but it is my impression that they were collected near Llai-llai, 
Chile, under shrubbery on a shaded hillside (no. 2540). 


PONTEDERIACEAE 
Eichornia crassipes (Mart.) Schum. in DC. Monog. Pharm. 4: 
527. (Pontederia crassipes Mart. Nov. Gen. et Sp. 1: 9.) Falls 
of Madeira, Brazil, Oct. 1886 (no. 509). 
Etchornia paucifiora Seub. in Mart. Fl. Bras. 1: g1. Reis, 
1500 ft., June 1886 (no. 553). 
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COMMELINACEAE 
(Determined by Mr. C. B. Clarke) 


Commelina Cuitensis Benth. Pl. Hartw. (no. 258). Sorata, 
8000 ft., Feb. 1886 (no. 847). The same as Mandon’s no. 1238. 

Commelina elliptica H.B.K. Nov. Gen. et Sp. 1: 259. Mapiri, 
2500 ft., May 1886 (no. 848). A common weed in Cinchona and 
coffee plantations. 

Dichorisandra hexandra (Aubl.) Kuntze, Rev. Gen. Pl. 721. 
(Commelina hexandra Aubl. Pl. Guian. 1: 35. Dichorisandra Au- 
bletiana Schult. f. Syst. '7: 1181). Mapiri, 2500 ft., May 1886 
(no. 1230). 

Dichorisandra inaequalis Presl. Rel. Haenk. 1: 140. Yungas, 
6000 ft., 1885 (no. 1231). 

Dichorisandra pubescens Mart.; Schult. f. Syst. '7: 1186. 
Yungas, 4000 ft., 1885 (no. 1232). 

Dihorisandra villosula Mart.; Schult. f. Syst. '7: 1185. 
Mapiri, 5000 ft., Apr. 1880 (no. 1233). 

Tradescantia multiflora Swz. Prod. Veg. Ind. Occ. 57. Mapiri, 
5000 ft., Apr. 1886 (no. 1369). 

Campelita Zanonia (L.) H.B.K. Nov. Gen. 1: 264. Guanai, 
2000 ft., May 1886 (no. 1228), and Yungas, 6000 ft., 1885 (no. 
1229). 

JUNCACEAE 

Lusula gigantea Desv. Journ. Bot. 1: 145. 1808. Unduavi, 
10,000 ft., Oct. 1885 (no. 58). 

Lusula racemosa Desv. /. c. 162. Vic. La Paz, 10,000 ft., 
Apr. 1885 (nos. 59 and 60), Sorata, 13,000 ft., Feb. 1886 (no. 
182), and Unduavi, 8000 ft., Oct. 1885 (no. 57). 

Juncus Chamissonis Kunth, Enum. 3: 348. Sorata, 10,000 
ft., Feb. 1886 (no. 181). 

Juncus brunneus Buchenau in Brem. Abl. 6: 405. 1879? 
Vic. La Paz, 10,000 ft., Apr. 1885 (no. 61), and Sorata, 13,000 
ft., Feb. 1886 (no. 180). The same as Bang’s no. 73 and 1076. 
Dr. Buchenau thinks it may be /. drevifolius Quitensis Buch. 


PALMAE 
Geonoma sp. Yungas, 4000 ft., 1885 (no. 2860). 
Martinezia sp.? Guanai, 2000 ft., May, 1886 (no. 2862). 
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CYCLANTHACEAE 


Carludovica sp. Mapiri, 2500 ft., May 1886 (no. 2431). 


AROIDEAE 


(Determined by Mr. N. E. Brown) 


Spathantherum Orbignvanum Schott. Bonplandia, 165. 1859. 
Sorata, 8000 ft., Feb. 1886 (no. 2433). Also collected by Man- 
don and Bang. 

Stenospermation Mathewsti Schott. Gen. Aroid. Pt. 70? Un- 
duavi, 8000 ft., Oct. 1885 (no. 2432). 

Anthurium violaceum (Sw.) Schott. Melet. 1: 22. Yungas, 
6000 ft., 1885 (no. 2427). The same as Bang’s no. 2307 pp. 

Anthurium indecorum Schott. Oecstr. Bot. Zeitschr. 350. 
1858. Yungas, 6000 ft., 1885 (no. 2428). 

Anthurium gracile Lindl. Bot. Reg. p/. 1635. Yungas, 6000 
ft., 1885 (nos. 2429 and 2430). 


ALISMACEAE 


Alisma tenellum Mart. in Schult. f. Syst. 7: 1600. Reis, 
1500 ft. June 1886 (no. 555). 
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Report on a small! Collection of fossil Plants from the Vicinity of 
Porcupine Butte, Montana * 
By F. H. KNOWLTON 
(WITH PLATE 26) 


The following report is based on a small collection of fossil 
plants made by Mr. Walter Harvey Weed, of the U. S. Geological 
Survey, in July, 1892. They come from the sandstone series 
above the bend of the Sweet Grass, west of Porcupine Butte, Mon- 
tana, and embrace about twenty pieces of matrix. Only the four 
following species of plants have been determined, although there 
are fragments of stems, apparently of grasses, and others of dicoty- 
ledonous leaves. 

GLyprosTRoBUS UNGER! Heer 

Glyptostrebus Europaeus Ungeri Heer, F1. Tert. Helv., 3: 159. 
1859; Lesquereux, Cret. & Tert. Fl., 222. 46. f. 1883. 

The collection contains a number of small fragments that with 
very little doubt belong to this form as described and figured by 
Lesquereux. It is probably the same as that identified by New- 
berry as G. Europaeus Unger, in his Later extinct Floras of North 
America (24. fl. 26. f. 6-8), but, as I have stated in another place 
(Catalogue of the Cret. & Tert. Pl. of N. A., 113), much con- 
fusion still exists regarding the status of these forms, which can 
only be settled by an adequate series of well-preserved specimens. 

ONOCLEA SENSIBILIS FOSSILIS Newb. (77%. 26) 

Onoclea sensibilis fossilis Newb., Ann. N. Y. Lyc. Nat. Hist., 
9: 39. Ap. 1868; Lesquereux, Ill. Cret. & Tert. Plants, p/. 8. / 
1-9; f. 1-5. 1878; Newberry, Later extinct Floras, 8. f/. 23. 
J. 35 24. f. 1-5. 1898. 

This form was first described by Newberry in 1868, from ma- 
terial obtained by Dr. F. V. Hayden, near the mouth of the Yel- 
lowstone River, in Montana, in what are now known as the Fort 
Union beds. It has since been collected in approximately the 
same locality, and also along the North Saskatchewan, in beds of 


* Published by permission of the Director of the U. S. Geological Survey. 
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the so-called Canadian upper Laramie, which is of the same age 
as the Fort Union. 

Dr. Newberry based his determination entirely on the sterile 
fronds, and until the present time no fruit appears to have been 
found. This little collection made by Mr. Weed fortunately con- 
tains undoubted specimens of the fertile fronds, thus proving the 
correctness of Dr. Newberry’s identification of the material with 
Onoclea. 

At first thought it hardly seems probable that a form now liv- 
ing could have been in existence in carly Tertiary times, and have 
been so little modified in coming down to us. This view appealed 
strongly to Dr. Newberry, and he sought diligently for characters 
by which to separate them. On this point he speaks as follows : 
“Varying as the living Oxoclea does, in size, outline, and nervation 
of the sterile frond—from six inches to three feet in height, from 
a finely reticulated to an open dichotomous nervation, from a bi- 
pinnate frond, with remote obovate pinnules, to a pinnate form 
with wave-margined pinnae and broadly alate rachis—it plainly in- 
cludes all the characters of the fossils before us, and I, therefore, 
find it impossible to separate them.’’ Asa matter of fact, about 
the only point of difference lies in the somewhat more robust habit 
of the fossil forms, and this obviously can have but little weight. 

This close similarity is still further emphasized by the fertile 
fronds which are here figured for the first time. The best of 
the several fruiting fragments, shown in P/. 26, /. 7, is quite well 
preserved, and does not exhibit any particular difference from the 
fruit of living examples. It has, as may be seen, a strong rachis 
and the numerous berry-like pinnules arranged along the slender 
branches, exactly as in the living fronds. For the present at least 
it seems impossible to do more than retain it under the above 
name. 

ARALIA NOTATA ? Lesq. 

Aralia notata Lesq., Tert. Fl., 237. pl. 39. f. 2-4. 1878. 

The collection contains fragments of two large leaves that 
appear to belong to this species. 

Tilia Weedii sp. nov. 

Leaf large, of firm texture, broadly cordate-ovate or nearly 

orbicular in outline, rounded above (apex not preserved) and 
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broadly rounded below to a cordate, very slightly unequal-sided 
base ; margin not well preserved but apparently coarsely toothed ; 
nervation palmate, strongly 5-ribbed from the base ; central or mid- 
rib strong, somewhat flexuose, with about 4 pairs of alternate 
strong secondaries, which arise at an angle of about 45°, arch 


Fic. 1. Zilia Weedii, sp. nov. 


upward and produce a few branches on the lower side, all of which 
apparently end in the marginal teeth: upper pair of ribs nearly as 
strong as the midrib, curving by a broad bow and passing up 
nearly to the end of the blade, each with from 7-9 secondary 
branches on the outside which fork and probably end in the teeth ; 
lowest pair of ribs slenderer than the others, arising nearly at a 
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right angle to the midrib, slightly arching upward and provided on 
the lower side with some 6 or 8 secondary branches, which also 
apparently fork and end in the teeth: nervilles numerous, strong, 
mostly percurrent and unbroken ; finer nervation producing quad- 
rangular areas. 

The example figured was the only specimen contained in the 
collection ; unfortunately it is not perfectly preserved, especially 
in its margin. It appears to have been very broadly cordate-ovate 
or almost orbicular. As now preserved it is 11 cm. in length and 
about 10 cm. in width. From the configuration it seems hardly 
probable that it was more than 1 or 2 cm. longer or 1 cm. wider 
when living. The base is distinctly cordate, with well-rounded 
lobes. The margin, as already stated, is not well preserved, but 
from the manner in which the veins fork it was probably toothed 
throughout, with the veins ending in these teeth. The nervation 
is well shown in the figure. 

On account of lack of knowledge regarding the margin it is 
impossible to compare this leaf closely with other species. At 
first sight it seems to be identical with V4) num antiquum (Newb.) 
Hollick,* which was called I” tiljoides by Ward,+ but this species 
is not strictly palmately ribbed, although approaching it in some 
specimens. The most important point of difference is in the sec- 
ondaries, these being distinctly dichotomous in [” antiquum, and 
branching on the lower side in the leaf under consideration. 

It may be compared with 7i/ia populifolia Lesq.,t from Floris- 
sant, Colorado, this species being of about the same size. It has 
the margins deeply and regularly serrate, but appears to differ 
essentially in nervation. It is 5-ribbed from the base, as in ours, 
but the midrib is perfectly straight, with more numerous thin, 
straight secondary branches, and the upper pair of ribs do not arch 
upward but pass straight to the margin on the same angle that 
they arise. The secondary branches are also thinner. They 
fork, however, sending branches into the teeth, as presumably the 
present one does. 

Among living species this form seems to approach most closely 
to 7. Americana, which agrees well in size and nervation. The 
* Later Extinct Floras, 128. ft. 23- f. 

t Types of the Laramie Flora, 107. pl. 50-52. Si hy B 

t Cret. & Tert. FI., 179. pl. 34. f. 8. 
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living species is usually more unequal-sided at base than the fossil, 
but there is variation in this respect, certain of the leaves being 
almost regular below. In the fossil leaf the midrib is propor- 
tionally thicker, more zigzag and the first pair of lateral ribs more 
curved upward. The nervilles and finer nervation are practically 
the same. 


I have named this species in honor of the collector. 


AGE OF THE BEDs AS INDICATED BY THE PLANTS 


The number of species, although small, is sufficient to give a 
pretty clear idea of the age. Four species have been enumerated, 
three of which were previously known. Of these Oxoclea sensibilis 
fossilis has only been found in the Fort Union beds, at the mouth 
of the Yellowstone and in the Canadian Upper Laramie. <Ara/ta 
notata was described originally from the Fort Union and has only 
been found in beds of similar age in the Yellowstone National Park. 
Glyptostrobus Ungeri, if this be the proper name by which to call 
it, is abundant in the Fort Union beds, and has also been found 
elsewhere. The new species Weedii ) is of uncertain affinity 
and is therefore of little value in this instance. The things it most 
resembles belong to the Fort Union. 

Taking into account the locality whence these plants came the 
character of the material and the species as above enumerated, I do 
not hesitate to say that the beds in which they occur should be 
referred to the Fort Union. 

Explanation of Plate 26 


Fic. 1. Fruiting frond of Onoclea sensibilis fossilis Newb. 
Fics. 2-4. Sterile fronds of same. 
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Meierhofer, H. Beitrige zur Anatomie und Entwickelungsgeschichte 
der Utricu/aria-Blasen. Flora, 90: 84-113. f/. 2-70. 45S. 1901. 

Moll, J. W. Das Hydrosimeter (ein Apparat, um unter constanten 
Druck Fliissigkeiten in Pflanzen zu pressen). Flora, 90: 334-342. 
f. I. 30 Ja. 1902. 

Murrill, W. A. The Polyporaceae of North America.—I. The Genus 
Ganoderma. Bull. Torrey Club, 29: 599-608. 31 O. 1902. 


Includes six new species. 


Muth, F. Untersuchungen iiber die Entwickelung der Inflorescenz und 
der Bliithen, sowie iiber die angewachsenen Achselsprosse von Sym- 
phytum officinale. Flora, 91: 56-114. 9-75. 10 Jl. 1902. 

Neger, F. W. Beitrige zur Biologie der Erysipheen (2 Mittheilung). 


Flora, 90: 221-272. f. 1-27. 30 Ja. 1902. 
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Nelson, A. Contributions from the Rocky Mountain Herbarium, IV. 
Bot. Gaz. 34: 355-371. 20 N. Igo2. 

Includes new species, varieties and combinations in Atriplex (6), Chenopodium 
(5), Dondia (3), Adbronia (2), Allionia, Enomegra (gen. nov.), Draba, Lesquerella, 
Opulaster, Anogra, Lavauxia, and Crataegus (3). 

Neubert, R. Untersuchungen iiber die Nutationskriimmungen des 
Keimblattes von 4//ium. Jahrb. wiss. Bot. 38: 119-144. 1902. 

Newcombe, F. C. The sensory Zone of Roots. Ann. Bot. 16: 
429-447. f. 2g. S. 1902. 

Olive, E. W. Monograph of the Acrasieae. Proc. Boston Soc. Nat. 
Hist. 30: 451-513. 5-8. Au. 1902. 

Olmstead, F. E. A working Plan for Forest Lands near Pine Bluff, 
Arkansas. Bull. U. S. Dept. Agric. (Forestry) 32: 1-48. f/. 7-70 
+/f.I-9. 1902. 

Pammel, L. H. Our vanishing wild Flowers. Plant World, 5: 
173-175. fl. 16-20. S. 1g02. 

Piper, C. V. New and noteworthy Northwestern Plants. Bull. Tor- 
rey Club, 29: 642-646. 28 N. 1902. 

Includes new species in Lupinus, Trifolium, Arctostaphylos, Phlox, Allocarya, 
ertensta, Lonicera and Aster (5). 

Pollard, C. L. Frank Hall Knowlton, M.S., Ph.D. Plant World, 5: 
168-170. S. 1902. 

Potts, G. Zur Physiologie des Dictyostelium mucoroides. Flora, gt: 
281-347. f. 1-4. 4 QO. 1902. 

Rice, W. S. A carnivorous Plant. Plant World, 5: 180-182. S. 
1902. [I llust. ] 

Rich, W. P. Lists of New England Plants — IX. Polygonaceae. 
Rhodora, 4: 203-206. QO. 1902. 

Rydberg, P. A. Is the white-fruited Strawberry of Pennsylvania a 
native Species? ‘Torreya, 2: 158, 159. 3058. Igo2. 

Salmon, E. S._ Bryological Notes. Journ. Bot. 40: 273-279. //. 
4go. 1 Au. 1902. 

Supplementary notes on Anomodon Toccoae Sulliv, & Lesq. are included. 
Salmon, E. S. Supplementary Notes on the Erysiphaceae. Addenda. 

Bull. Torrey Club, 29: 647-649. 28 N. 1902. 

Schnegg, H. Beitrige zur Kenntniss der Gattung Guanera. Flora, 
QO: 161-208. 7-28. 4 D. 1901. 

Schmidle, W. Notizen zu einigen Siisswasseralgen. Hedwigia, 41: 
150-163. 5 Au. 1902. 


Includes Schizothrix Guadeloupeana, sp. nov. 
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Scorgie, A. M. /asione montana in Massachusetts. Rhodora, 4: 
199. 1902. 

Selby, A. D. Germination of the Seeds of some common cultivated 
Plants after prolonged Immersion in Liquid Air. Bull. Torrey 
Club, 28: 675-679. 30 D. rgor. 

Shaw, E. L. New Station for Polvpodium vulgare var. cambricum. 
Rhodora, 4: 197, 198. O. 1902. 

Shibata, K. Die Doppelbefruchtung bei Monotropa uniflora. Flora, 
90: 61-66. f/. 7. 4D. Igor. 

Shinn, J. Lunularia cruciata in Fruit. Bryologist, 5: 76, 77. 
S. 1902. 

Skinner, R. P. Manufacture of Semolina and Macaroni. Bull. U. S. 
Dept. Agric. (Plant Industry) 20: 1-31. +f. 1-6. 7 F. 
1902. 

Snow, L. M. Some Notes on the Ecology of the Delaware Coast. 
Bot. Gaz. 34: 284-306. Map+/. 7-70. 24 0. 1902. 

Stephani, F. Hepaticae novae Dussianae, II. Symb. Antill. 3: 274- 
279. 15 Au. Igo2. 

New species in Aiccia (2), Metegeria, Jungermannia, Plagiochila (2), Zsotachis, 

Odentolejeunea, Pycnolejeunea, and Jaxilejeunea. 

Stolz, F. Zur Biologie der Laubmoose. Flora, 90: 305-315. 30 
Ja. 1902. 

Stuart, W. Some Additions to the Flora of Indiana. Proc. Ind. 
Acad. Sci. 1901: 282-284. 1902. 

Stuart, W. Spore Resistance of loose Smut of Wheat to Formalin 
and hot Water. Proc. Ind. Acad. Sci. 1901: 275-282. 1902. 

Thaxter, R. Preliminary Diagnoses of new Species of Laboulbeni- 
aceae. Proc. Amer. Acad. Arts and Sci. 38: 1-57. Je. 1902. 
New species and varieties in Dimeromyces, Monoicomyces. (2), Herpomyces (gen. 

nov. ), (9), Corethromyces, Acompsomyces (2), Acallomyces (gen. nov. ), Stichomyces, 


Rhachomyces, Ceraiomyces, Ecteinomyces (gen. nov.), Laboulbenia (47), and Coreo- 


myce. (gen. nov. ). 
Thomas, M. B. Forestry in Indiana. Proc. Ind. Acad. Sci. 1901: 
33-54. 1902. 

Tischler, G. Ueber die Bildung von ‘ verjiingten’’ Stimmchen bei 
alternden Weiden. Flora, 90: 273-278. f. 7-4. 30 Ja. 1902. 
Toumey, J. W. A Study in Plant Adaptation. Pop. Sci. Monthly, 

61: 483-491. 7-6. O. 1902. 
Underwood,L.M. American Ferns —IV. The Genus Gymnogramme 
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of the Synopsis Filicum. Bull. Torrey Club, 29: 617-634. 28N. 
1902. 
One new species in Ceropéeris. 

Underwood, L. M. ‘Two new Species of Se/agine//a in the southern 
Flora. Torreya, 2: 172, 173. 25 N. Igoz. 

Selaginella acanthonota and S. Sherwoodii. 

Underwood, L. M. & Maxon, W. R. Notes on a Collection of 
Cuban Pteridophyta, with Descriptions of four new Species. Bull. 
Torrey Club, 29: 577-584. 31 O. 1902. [Illust.] 

New species in A/sephila, Polypodium, Asplenium, and Diplazium ; Polystichum 
aquifolium nom. nov. 

Vochting, H. Ueber den Sprossscheitel der Zinaria spuria. Jahrb. 
wiss. Bot. 38: 83-118. f/. 2, 3. 1902. 

Vogler, P. Die Anwendung der Variationsstatistik zur Untersuchung 
von Plankton Diatomeen. Flora, 91: 380-383. 4 O. 1902. 

Webster, H. A new Mushroom for the Market. Rhodora, 4: 199. 
O. 1902. 

Whetzel, H. H. Notes on Apple Rusts. Proc. Ind. Acad. Sci. rgor: 
255-261. 1902. 

Whetzel, H. H. Notes on the Genus S/emonttis. Proc. Ind. Acad. 
Sci. 1901: 261-266. 1902. 

White, V. S. Some Mt. Desert Fungi. Bull. Torrey Club, 29: 5 


563. 265. Igo2. 
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Includes new species and varieties in //ydnum (2), by Banker, Boletus (2), Clito- 
cybe, Cortinarius, Flammula, and Amanitopsis, by Peck. 

Wiedersheim, W. Ueber den Einfluss der Belastung auf die Aus- 
bildung von Holz- und Bastkérper bei Trauerbiumen. Jahrb. 
wiss. Bot. 38: 46-69. Igo2. 

Wildeman, E. de. Cereus hamatus Scheidw. Ic. Select Hort. The- 
nensis, 3: 89-93. f/. 703. Jl. 1902. 

A species from the environs of Tampico. 

Wildeman, E. de. Mensziesia pilosa Juss. Ic. Select Hort. The- 
nensis, 3: 95-97. pl. rog. 1 Jl. 1902. 

Winton, A. L. Beitrige zur Analonne des Beerenobstes. Zeitschr. 
fiir Untersuch. der Nahrungs- und Genussmittel, 5: 785-814. /. 20- 
55+ 15. 1902. 

Worsdell, W. C. ‘The Evolution of the vascular Tissue of Plants. Bot. 
Gaz. 34: 216-223. f. 7-7. 25S. 1902. 
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Wright, J. S. Some Drug Adulterants of Note. Proc. Ind. Acad. 


Sci. 1901: 254. 1902. 


Youse, L. The Plant Ecology of Winona Lake. Proc. Ind. Acad. 


Sci. 1901: 192-204. f. 7-7. 1902. 


Zahlbruckner, A. Schedae ad ‘‘ Kryptogamas exsiccatas.’’ Ann. k. 


k. nat. Hofmus. 17: 257-281. 1go2. 


Includes Micreg aena Hassei sp. nov. from California 
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Abacopteris, 131 

Abies, 23, 27, 29, 31-33, 450 
Abronia, 681-686 

Abutilon, 362 

Acalypha, 362, 365, 368 
Acanthophyllum, 198, 199 
Acer, 97, 98 

Acia, 447 

Aconitum, 149-151, 181 
Acrophorus, 131 


Acrostichum, 136, 578, 620, 623, 624, 


627, 629, 632, 671 
Actinostemma, 181 
Adenoderris, 131 
Adenostegia, 231 
Adesmia, 200, 202 
Adiantum, 581 
Adonis, 214 
Aecidium, 31, 112, 153, 299, 300, 459 
Aesculus, 200 
Agaricus, 73, 501, 562, 602, 603 
Agropyron, 291, 293 
Agrostis, 466 
Albugo, 61 
Alchemilla, 87 
Alisma, 704 
Allionia, 680, 681, 687-693 
Allioniella, 681, 687, 688 
Allocarya, 643 
Alnus, 97, 200, 203, 204, 215, 454 
Alphitomorpha, 303 
Alsophila, 577 
Alstroemeria. 699 
Althagi, 185 
Amanita, 562 
Amanitopsis, 562 
Amarantus, 568 
Amaurodon, 445, 447 
Amblia, 128, 131, 1: 
Ambrosia, 567 
Amelanchier, 200 
Amphiblestra, 131 
Amphicarpaea, 183 
Ananas, 696 
Anarthrophyllum, 200 
Anchusa, 192 
Anemia, 578 
Anemone, 34, I12, 151-153, 181, 463 
Angelica, 156 
Angiopteris, 660 
Anogramma, 629 
Antennaria, 221, 222, 644 
Anthriscus, 186, 187 
Anthurium, 704 
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| Antrophyum, 623 
Apeibopsis, 641 

Aplotaxis, 198 

Aquilegia, 145, 146, 183, 300 
Arabis, 89 

Arachnion 252 
Arachniopsis, 287—289 
Aragoa, 590, 591 

Aralia, 706, 709 

Arctium, 89, 192 
Archangiopteris, 669 
Arctostaphylos, 642 
Areyria, 551 

Argemone, 160 

Arisaema, 37-54 

Aristida, 294 

Armillaria, 562 

Artemisia, 18, 191 
Arthropteris, 131, 622 
Arum, 37 

Asclepias, 667 

Ascobolus, 458 
Aspergillus, 170 
Aspidium, 12 

583, 584, 6 


> 


Asplenium, 175, 487-495, 581, 582, 622, 


623, 627 
Aster, 18, 181, 184, 191, 214, 645, 646 
Asterodon, 445, 447 
Astragalus, 185, 224, 225, 573 
Atractobolus, 252 
Atragene, 155-158 
Atrichum, 162 
Atriplex, 453 
Aucuba, 365, 367, 371 
Auricularia, 552 
Auriscalpium, 439, 443, 447 
Avena, 196 


Ballota, 181 

Barlaea, 459 

Bartonia, 173, 174 

Bartsia, 90 

Bathmium, 129, 131-133 
Begonia, 367 

Berberis, 14, 15, 107, 117 
Betula, 15, 105, 204, 305, 640 
Bicuculla, 160 

Bidens, 89, 191 

Bigelovia, 192, 294 

Bilbergia, 696 

Blepharostoma, 282, 284-286 
Bocconia, 214 

Boletus, 206, 554, 555, 599, 602, 603 
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Bommeria, 626, 633 
Bonarea, 699, 700 
Botrychium, 621 
Botrytis, 61, 95, 170 
souteloua, 293, 294 
Bouvardea, 297 
Bovista, 563 
Bowlesia. 185, I9gI 
Brachyactis, 507 
Brachythecium, 67 
Brassica, 181 
Bromus, 195, 106, 5605 
Brousonnetia, 204 
Bupleuron, 89 
Burmannia, 694 


Cacaliopsis, 222 

Cae salpinia, 200 

Cc alamintha, 59, 194 

Calathea, 695 

Caldesiella, 444, 447 

Calendula, So, 

Calla, 37 

Calox ladia, 303 

Calodon, 443, 446, 447 

Caltha, 91, 183, 184, 214 

688, 690-602 
79 
Calyxhymenia, 681, 688. 692 

Campanula, 525 

Cc amarosporium, 455 

Camellia, 456 

Campelia, 703 

Camptosorus, 457, 495 

“ampyloneuron, 475, 581 

‘amtodium, 136 

anna, 695 

‘antharellus, 71, 555, 556 

‘arludovica, 704 

‘assia, 564 

astalia, 211, 220 

astanea, 462 

astilleja, 404, 523 

‘atabrosia, 195 

catalpa, 203 

elastris, 647 

elsia, 15, 16 

eltis, 100, ror, 452 

entaurea, 59, 

ephalanthus, 231 

‘ephalozia, 281-286, 288 

‘eratoma, 188, 189 

-ratopteris, 630- -632 

‘erinthe, 197 

‘eterach, 622, 625 

OCOS, 322-247 

‘ollendor fia, 697 

‘ollomia, ot 

Collybia, 558, 559 

Colura, 500, 503 

Colntes,” 186 

Comarum, 18 
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‘ommelina, 703 
‘oniogramme, 62 25 
‘onvallaria, 564 

ooperia, III 

optinus, 556 

‘ornus, 106, 107, 197, 204 
orticium, 552 
‘ordylanthus, 231 
‘oreopsis, 

ortinarius, 560 

‘ordyceps, 5s! 

orylus, 14, 15, 105-107, 203, 204, 206, 
524 

‘ostus, 694 

‘otoneaster, 214 
Tataegus, $3, 84, 200, 649 
‘raterellus 552 

reolophus, 444, 447 
‘repidotus, 559 

‘repis, 89 

ryptoporus, 450 

‘hs aerophyllum, 186 
haetonium, 

shaetop teridis, 6, 
‘heilanthe 125, 135, 623 
‘heiropteris, 1 36, 622 
‘heilole’ jeunea, 508 
Chelone, 194 

Chermes, 23 

Chionanthus, 105 

Chloris, 292, 293 
Choriactis, 137, 142, 143 
Ciboria, 460-462 

Cineraria, 15, Ig! 
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ladosporium, 93 
Clavaria, 735 201, 55 
‘laviceps, 64, 300, 301 
Cleiodendron, 89 
Clematis, 155-157, 183 
Climacodon, 444, 447 
Clintonia, 76 
Clitocybe, 558 
litopilus, 555 
Cnicus, 89, 97 
Crucibulum, 268 270, 272, 274 
Cryptogramma, 628 
Cucumis, 19 
Cucumitis, 641 
Cucurbitaria, 452 
Cupressus, 3383 
Cyathia, 252, » 258, 263, 265, 266 
Cyathus, 251, 252 


» 256-268, 270, 274, 
275 
Cyathicula, 463 
| Cyathoides, 273 
| Cycas, 367, 368, 372 
Cycladenia, 77 
| Cyclodium, 128, 131, 133, 136 
Cyclopeltis, 130-133, 135 
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( ‘yclophorus, 622 
Cycloptera, 681, 682 
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Cyclosorus, 129, 130, 136 
Cynanchum, 665, 667 

Cynoglossum, 410, 413, 543 

Cyperus, 401 

Cypripedium, 564 

Cyrtomium, 127, 128, 131, 133, 136 
Cystopteris, 131 

Cytisus, 151 


Dacryobolus, 252 

Daedalea, 553 

Danaea, 554, 609-679 

Danaeopsis, 679 

lbasyscypha, 23, 24, 26, 27, 29, 33, 552 

ldaucus, 99 

Delphinium, 146-149, 181, 187 

Dennstaedtia, 125 

Dentium, 439, 444, 447, 448 

Dermocybe, 560 

Dermatella, 464, 465 

Desmodium, 181-183, 200 | 

Detonia, 459 

Diatrypa, 551 

Diatrypella, 454 

Dichasium, 131 

Lichoresendra, 703 

Dictydium, 551 

Dictyophora, 563 

Iictyopteris, 129, 131-133, 136 

Didymochlaena, 127, 128, 129, 131, 133, 
135 

Dinebra, 196 

Dioscorea, 700, 701 

Diospyros, 457 

Diplazium, 583 

Dipsacus, 181 

Dipteris, 127, 131, 133, 136, 622 

Distichlis, 292, 293 

Dorycinum, 197 

Draba, 240-242 

Drepanolejeunea, 496-510 

Drosera, 429 

Dryodon, 447 

Dryomenes, 131 

Dryopteris, 124-129, 132, 134, 136, 583, 
534 


Echinodontium, 446, 447 
Echinops, 181 
Echinospermum, 537-539, 541, 543, 545- 
548 
Echium, I91, 192 
Eichornia, 702 
Elaphoglossum, 578 
Elymus, 292, 293, 466, 467 
Elymoides, 469 
Embothrium, 200, 202 
Entoloma, 72, 559 
Epilobium, 13, 18, 87, 97 
Equisetum, 464 
Eragrostis, 467 
Eranthus, 214 


Erigeron, 184 

Eriocoma, 293 

Eriophorum, 400 

Eritrichum, 407-410, 412 

Erysiphe, I-22, 83-109, 181-210, 302- 
3160, 647-049 

Erythraea, 565 

Erythronium, 217 

Ethanum, 695 

Etherodon, 441, 447 

Eunephrodium, 126 

Enomymus, 104, 365 

Eupatorium, (85, 191, 194 

Euphrasia, 90 

Euphorbia, 90, 91, 95, 191, 192, 198, 304, 
449 

Eurbynchium, 66 

Excoecaria, 200 

Excremis, 702 

Exoascus, 61 

Exobasidium, 649 


Fadyenia, 130, 131, 133, 136 
ron, 214 
Fagus, 15 
Falcaria, 186 
Favolus, 553 
Festuca, 206, 294, 468, 469, 569 
Ficus, 365, 368, 369, 373 
Filix, 125 
Fimbriata, 374 
Flammula, 561 
Fomes, 206, 447, 448, 571, 600, 607 
Fragaria, 87 
Fraxinus, 15, 200, 206, 207, 461, 647 
Friesites, 447 
Fritillaria, 75 


| Fuchsia, 365, 371 
| Fuligo, §51 


Fusicladium, 449, 452 


Galeopsis, 194 

Galium, 14, 17, 186, 193 

Ganoderma, 600-602, 604-608 

Gardenia, 365, 368, 371 

Geaster, 143, 563 

Geoglossum, 552 

Geonoma, 703 

Geopyxis, 137-140, 143 

Geranium, 87, 182, 124, 185, 242, 243, 
304 


| Geum, 87, 182 


Gloeosporium, 300, 301 

Gloiodon, 443, 445, 447, 448 
Glyceria, 573 

Glyptostrobus, 383, 398, 399, 705, 709 
Gnaphalium, 406 

Goniophlebium, 581 

Gonolobus, 663 

Grandinia, 436, 441, 445, 447 
Grandiniella, 446, 447 

Grammitis, 626-628 
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Grammothele, 447 
Granularia, 272-280 
Grindelia, 252, 300, 566 
Gymnoconia, 296 
Gymnogramma, 130, 617-634 
Gymnopteris, 627 
Gymnosporangium, 61 


Hamamelis, 465 
Haplodiction, 131 
Haplosporella, 455 
Hecistopteris, 627 
Hedera, 9, t1, 97, 479 
Helianthus, 191, 405, 406, 566 
Heliconia, 606 
Heliotropium, 591 
Helotium, 461, 464, 551 
Helvella, 74 
Hemicardion, 131, 132 
Hemicarpha, 400, 401 
Hemidictyum, 622 
Hemionitis, 623 
Hericium, 436, 441, 443, 445, 447 
Hermidium, 681, 686 
Hesperaster, 173, 174 
Heterodanaea, 674 
Heuchera, 182 
Hexagonia, 572 
Hibiscus, 91, 98, 214 
Hicoria, 640 

Hieracium, 182, 191, 657 
Hippeastrum, 699 
Hofimanseggia, 303 
Holeus, 195 

Hutchinsia, 239 
Hydnellum, 443, 446, 447 
Hydnochaeta, 446, 447 
Hydnochaetella, 446, 447 
Hydnum, 436-448, 553 
Hydroglossum, 620 
Hydrophyllum, t1, 191 
Hygrohypnum, 67 
Hygrophorus, 60, 70, 556 
Hymenocallis, 699 
Hymenoscypha, 460 
Hypericum, 182 
Hypholoma, 561 
Hypocrea, 551 
Hypoderris, 131 
Hypolepis, 131 
Hypomyces, 551 
Hypopitis, 76 
Hypoxylon, 551 


Ilex, 105 
Illosporium, 452 
Impatiens, 89 
Inocybe, 561 

Inula, 14, 191 
Irpex, 436, 440, 448 
Ischnosiphon, 695 
Isoloma, 131 


Isopyrum, 182 
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effersonia, 640 

Juglans, 200, 302, 640 

Juncus, 401, 703 

Jungermannia, 281-284, 286-288, 499 
Juniperus, 388 


Justicia, 365, 368, 371 


Kantia, 282 
Kaulfussia, 669 
Kneitfia, 441, 446 
Kneiftiella, 442, 445 
Kleinia, 362 
Koeleria, 469 


Lachnea, 551 

Lachnella, 464 

Lachnocladium, 572 

Lachnum, 449, 464 

Lactarius, 556, 557 

Lactuca, 570 

Lamium, 194, 206 

Lappa, 14 

Lappula, 523, 535-548 

Lastrea, 128, 131, 134 

Lathyrus, 103, 109, 182, 186, 302, 304 

Lecanidion, 464 

Lejeunea, 498, 500, 503, 504 

Lentinus, 72, 558 

Lenzites, 554, 571 

Leotia, 552 

Lepidozia, 282, 284-287 

Lepidium, 233, 234 

Lepidoneuron, 131, 132 

Lepiota, 562 

Leptodon, 444, 448 

Leptonia, 555 

Leptoglossum, 552 

Leptogramma, 130-132, 626 

Leptolejeunea, 496, 500, 50I, 503, 504, 
506, 507 

Lesquerella, 236, 237 

Lilium, 214 

Limnobium, 67 

Lindsaea, 131 

Liriodendron, 478-480 

Locellina, 72 

Lolium, 195 

Lomaria, 618, 619 

Lomariopsis, 579 

Lomatium, 223, 224 

Lonicera, 11, 14, 18, 98, 105, 108, 644 

Lopharia, 444, 445, 447, 448 

Luerssenia, 136 

Lupinus, 182, 244, 642 

Luzula, 703 


| Lycogala, 557 

| Lycoperdon, 563 

| Lycopersicum, 182, 511, 512, 520-522 
| Lycopodium, 388 
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Lycodesmia, 191 
Lygodium, 620 


Macrosporium, 98 

Madia, 222 

Magnolia, 200, 204, 455, 457 

Malva, 214 

Maianthemum, 564 

Marasmius, 71, 558 

Marattia, 669 

Marchantia, 463 

Marrubium, 197 

Martinezia, 703 

Melachroia, 141, 142, 144 

Melampsora, 63 

Melanopyrum, 82, 90 

Melilotus, 567 

Meniscium, 126, 127, 128, 133, 136 

Menispermum, 106 

Mentha, 91, 182, 223 

Menzelia, 563 

Menziella, 173, 174 

Mertensia, 402-404, 643 

Merulius, 436, 440, 448 

Mesochlaena, 131, 136 

Microsphaera, 1-3, 5, 7, 12, 14, 17, 18, 
21, 64, 89, 103-109, 181, 183-186, 199, 
208, 304, 305 

Miersia, 702 

Milla, 702 

Mirabilis, 681, 686, 687, 692 

Mollisia, 551 

Monilia, 105 

Monogramma, 623 

Monosporium, 457 

Monotropa, 75, 76 

Mucronella, 442, 448 

Mucronia, 442, 448 

Mutinus, 563 

Mycena, 559 

Myoschilos, 105 

Myosotis, 19, 182, 191, 407, 412 

Myriococcum, 252 


Naias, 214 

Nasturtium, 235, 236 

Naucoria, 561 

Nectria, 551 

Neillia, 84 

Neokneiffia, 442, 446-448 

Nephrodium, 122, 124, 125, 127-130, 
132-134, 136 

Nephrolepis, 128, 129, 131-134 

Nerium, 368 

Neurophila, 471-474 

Nicotiana, 591 

Nidula, 251, 271, 272 

Nidularia, 252, 258, 259, 262-264, 266, 
267, 269-277 

Niphobolus, 621 

Nolanea, 559 

Notholaena, 623 
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Nothoscordum, 702 
Nyctaginia, 687 
Nyctalis, 556 
Nymphaea, 220 


Odontia, 439, 441, 443, 445, 447 
Odontinia, 445 


Odontochisma, 282 


Odontolejeunea, 497, 509 


| Oenothera, 519, 521 

| Oidium, 2, 13, 15, 17, 19, 87, 88, 91, 95, 
| 98, 181, 185, 187-189, 192, 193, 195, 
| 196, 198, 303 

| Oleandra, 126-128, 131, 133 

| Omphalia, 71, 559 

| Omphalodes, 410, 412, 413 

| Onobrychis, 182, 206 

Onoclea, 705, 706, 709 
Oospora, 87, 88 

Opuntia, 367 

Ornithopteris, 578 
Orthocarpus, 78, 79, 574 
Orthrosanthus, 699 

Oryza, 35 

Oryzopsis, 299 

Otidea, 143, 460 

Otidella, 459, 460 

Ovularia, 187 

Oxalis, 243, 244 

Oxybaphus, 680, 681, 687-693 


Pallavicinia, 286 

Panaeolus, 559 

Panetaria, Ig1 

Panicum, 35, 231 

Panus, 558 

Papaver, 159, 182 

Pappophorum, 293 

Pastinaca, 186 

Patellaria, 464, 465 

Paulownia, 204 

Paxillus, 556 

Pedicularis, 90, 185 

Pelargonium, 365 

Pellaea, 623 

Penicillium, 170 

Pertusaria, 206 

Pestalozzia, 456, 457 

Peucedanum, 304 

Peziza, 137, 138, 141, 256, 259, 264, 269, 
449, 459, 460, 463, 552 

Pezizella. 464 

Phaeodon, 445, 448 

Phaeopeziza, 458 

Phanerophlebia, 128, 131-133, 621 

Phaseolus, 182, 214, 657 

Phegopteris, 121, 125, 129, 130, 132, 133, 
135, 022, 027 

Phellodon, 444, 447, 448 

Phellophorus, 556 

Philadelphus, 225, 226 

Phlebia, 436, 440, 448 
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Phlebogonium, 131, 132 
Phlox, 643 

Phlomis, 191, 194 
Pholiota, 562 
Phragmidium, 230, 453 
Phymatodes, 034 


Phyllactinia, 1, 2, 14, 15, 18, ror, 189, 


199, 200 208 
Physalis, 182, 191 
Physaria, 237 
Phytophora, 649 


Phtheirospermum, 89, 90 
Picea, 23, 27, 32, 449, 602 


Pilaea, 191 


Pinus, 26, 27, 31, 78, 84, 388, 450, 452, 


6390 
Pisum, 182, 657 
Pisolithes, 253 
Pitcairnia, 697 
Pityoxylon, 639 
Placodes, 600 
Plagiogyria, 619 
Plasmopara, 649 
Platanus, 479 


Plantago, 89, 91, 165, 185, 191, 206, 405 


Plecosorus, 135 
Plectania, 136, 143 
Plectrothrix, 457 


Pleocnemia, 129, 131, 133 


Pleomassaria, 445, 455 
Pleurodon, 448 
Pleurospermum, 182 
Pleurotus, 559 
Plicaria, 142 

Pluteus, 559, 560 

Poa, 62, 195, 206, 469 


Podopeltis, 129, 131-133 
Podophacidium, 138, 141, 142, 144 
Podosphaera, 21, 83-85, 91 


Polemonium, 305 
Polyangium, 252 
Polygonum, 304 
Polysaccum, 253 


Polypodium, 121, 123, 124, 126, 129, 130- 
132, 134, 579, 622, 624, 629, 634 
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Quamoclidion, 681, 686, 688 
(Quercus, 76, 95, 96, 102, 103, 105, 106, 


108, 200, 203, 208 


Radula, 440 


Radulum, 440, 445, 447, 448 
Ranunculus, 7, 14, 18, 158, 159, 182-184 
Rhabdosciadium, 182, 185 


Rhamnus, 432 
Khizopus, 170 

Rhus, 102, 648 

Ribes, 37, 94, 200-202 
Riccia, 289 

Richardia, 367 
Riddellia, 297 
Robinia, 182, 187, 452 
Roripa, 235 

Rosa, 91, 393 
Rottboellia, 228 
Roulinia, 662-665, 667 
Rouliniella, 662—6068 
Rubus, 87, 182, 649 
Rumex, 227 

Russula, 70, 557 

Ruta, 198 
Rutstroemia, 462 


Sagittaria, 215 


Sagenia, 129, 131-133, 136 


Salix, 4, 10, 97 
Salsola, 569, §70 


Salvia, 115, 116, Ig1, 194 


Sambucus, 108 
Sarcodon. 447, 448 
Sarcoscypha, 143, 144 
Sassafras, 479 
Saussurea, 107, 198 
Saxifraga, 89, 230, 302 
Scabiosa, 182, 214 
Scleroderma, 451, 563 


Sclerodon, 445, 447, 448 


Scleropoa, 469 
Sclerotinia, 462, 463 
Scolecotrichum, 449 


Scutellaria, 10, 27, 87, 194 


Polyporus, 450, 553, 554, 571, 599, 602, | Secotium, 450, 451 


604, 606 


Polystichum, 126-129, 131, 133, 135, 584 


Polystictus, 571, 572 


Populus, 10, 97, 200, 479 


Poria, 600 
Potamogeton, 215 


Potentilla, 13, 77, 78, 85, 403 


Prunus, 83, 85, 303 
Pseudoplectania, 459 


Psilogramme, 621, 628, 629 
Pteris, 131, 451, 623, 624, 627 
Puccinia, 3, 63, 110-114, 116, 227-231, 


298, 299 
Puya, 697 


Pycnodon, 442, 446, 448 


Pyrus, 85, 86, 200 


Sedum, 182 
Selaginella, 621 
Selliguea, 634 
Senecio, 89, 191 
Sequoia, 383, 386 
Shepherdia, 91 
Sidalcea, 80, 81 
Sitanion, 469, 470 


| Sistostrema, 436, 438-440, 448 
Sisymbrium, 182, 186, 238, 567 


Sisyrinchium, 699 
Smelowskia, 239 

| Smilacina, 463 

| Smilax, 73, 702 
Solanum, 512 

| Solidago, 191 
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Sonchus, 2 | Trametes, 572 
i Sophia, 238, 239 Tremellodon, 552 
Sorosporium, 291, 295, 296 | Trichocladia, 12, 105, 197 
Sparganium, 214 | Tricholoma, 69, 71, 560 
Sparmannia, 365 | Trichomanes, 475-477 
Spathantherum, 704 Trichopeziza, 464 
Sphaerotheca, 1, 3, 11-13, 16-18, 20, 21, Tricratus, 681, 682 
79, 84, 87, 89-96, 103, 183-185, 197, ‘Trifolium, 81, 82, 182, 401, 402, 642 
198, 304, 456, 649 Trigonella, 214 
Sphaerobolus, 252 Trisetum, 470 
Sphagnum, 286 Trismeria, 629 
Spiraea, 13, 18 Triticum, 196 
Spirogyra, 161, 163 Trogia, 556 
Sporobolus, 229, 569 Tsuga, 601 
Stanleya, 232 ‘Tubaria, 561 
Steccherium, 439, 448 Tylodon, 440, 444, 447, 448 
Stecherina, 439 
Stegnogramme, 131, 633 Ulmus, 10, 99, 456 
Stenospermation, 704 Uncinula, 1-4, 6, 9-11, 18, 20, 96-103, 199 
Stephensia, 572 208, 647 
Stereum, 552, 572 Uredo, 231 
Stipa, 292, 293, 296, 298 Urnula, 137-143 
Stromanthe, 695 Uromyces, 227, 228 
Stropharia, 562 Urtica, 182, 206 
Struthiopteris, 131, 581 Ustilago, 292-294 
| Styrax, 105 
Symphytum, IgI Vaccinium, 83, 203, 456, 457 
| Synammia, 634 Vaillantia, 214 
Synchytrium, 61 Valeriana, 182 
} Synthyris, 223 Valerianella, 102, 182 
Syringa, 14, 17, 107, 200, 660 Verbascum, 185, I9I, 192, 197 
Verbena, 195 
Tagetes, 192, 194 Verbesina, 114, 115 
Taraxacum, 13, 17, 90 Veronica, 87-89 
Tarzetta, 142 Vesicaria, 236 
Taxodium, 383, 385-387, 397 Viburnum, 18, 708 
Tectaria, 126, 127, 129, 132, 134, 136 Vicia, 108, 109, 182, 185, 186 
Teichospora, 452 Viola, 206 
Telaranea, 282, 284-287 Vitis, 18, 99, 100, 479 
Telamonia, 282, 284, 560 Vitmania, 688 
Teucrium, 194 Vittaria, 475, 621, 623 
Thalictrum, 197 
Thelephora, 311, 441, 447, 552, 572 Wedelia, 681, 693 
Thelobolus, 252 Willughbya, 191 
Thelypteris, 128 Woodsia, 125 
Thelypodium, 233 
Thesium, 182 Xarthium, 90 
Thlaspi, 235 Xanthoxylum, 4 
Thwaitesiella, 445, 447, 448 Ximenesia, 115 
Tilia, 9, 97, 100, 107, 200, 208, 706-709 Xiphidium, 698 
Tillandsia, 698 Xyloria, 551 
Tilletia, 35, 36, 290, 294 Xylodon, 439, 448 
Torula, 87, 88, 195, 196 
Torulus, 182 Zelkovia, 101 
Tradescantia, 703 Zephyanthes, 454 


Tragopogon, 87, 185 Zinnia, 19! 
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ONOCLEA SENSIBILIS FOSSILIS. 


HELIOTYPE CO., BOSTON. 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 


1. MEMOIRS OF THE DEPARTMENT : 


Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1595 ; Curator of the Herbarium, 189,—15ye. 

Quarto, 178 pages, 84 plates. Price $6.00. 

Vol. 2. A Monograph of the North American Potentilleae (1895). 
By Per Axel Rydberg, Fellow in Botany, 1896-7. 

Quarto, 224 pages, 112 plates. Price $6.00. 

2. CONTRIBUTIONS FROM THE DEPARTMENT : 


Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 
Vol. 2. Nos, 26-50, 1892-1894. Price $5.00. 
Vil. 3. Nos. 51-75. 1894-1895. Price $5.00, 
Vol. 4. Nos. 76-100. 1895-1896. Price $5.00, 
Vol. 5. Nos. 101-125, 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150. 1897-1848. Price $5.00. 
Vol. 7. Nos. 151-175. 1898-1901. Price $5.00. 
Vol. 8. Nos. 176-. 1901-(current). 


List of serarate numbers available on application. 
A Text-book of General Lichenology (1896). By Albert 
Schneider, Fellow in Botany, 1895-1896. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co. Binghamton, N. Y. 

The Department invites propositions relative to exchanges of her- 
barium material for any of the above named publications. Address 
Professor L. M. Underwood, Columbia University, N. Y. City. 

4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the 102d Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896; Emeritus Professor 1896-, and Hon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating every 
species described. 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes; with the indexes and keys bound separ- 
ately. $10.00 

5. Our Native Ferns and their Allies. (Sixth Edition) rgco. By 
Lucien Marcus Underwood, Professor of Botany, :896-. 

Duodecimo, 158 pages, 35 figures. Published by Henry Holt & 
Co. New York. Price $1.00. 

6 Moulds, Mildews, and Mushrooms. By Lucien Marcus Under- 
wood. Professor of Botany, 1896-. 

Duodecimo, 236 pages, to plates. Published by Henry Holt & 
Co. Price $1.50 

7. A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-. 

Octavo, 360 pages; 87 illustrations, Published by Longmans. 
Green & Co. New York. Price $3 00. 
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UNDERWOOD’S 


Moulds, Mildews and Mushrooms. 


A Guide to the Systematic Study of the Fungi and Mycetozoa and their 
Literature. Illustrated with ten helhotype plates one colored. By 
Lucien M. UNDERWOOD. 


12mo. Pp. 236. Price $1.50 vez. 


Contains synopses of the genera of fleshy and parasitic fungi. with 
historical sketch of the study of mycology in America, and copious 
references to the literature of the subject. 

Sufficiently technical for accuracy, but intended to enable the 
novice to recognize the systematic position of the ordinary fungi of 
fields and woods. Particular attention is paid to the edible species. 


HENRY HOLT & Co., 
29 West 23d Street, NEW YORK. 


Back numbers of the BULLETIN OF THE TORREY BOTANICAL 
C.LuB wanted to complete files, as follows: 


Vol. 7 (1880) Nos. 1, 9. Vol 14 (1887) Nos. 1, 2 

Vol. 8 (1881) Nos. 2, 10, I1. Vol. 15 (1888) any numbers. 

Vol. 9 (1882) Nos. 1, 5. Vol 16 (1889) Nos. 3, 4. 

Vol. 11 (1884) Nos. 1, 2, 3 Vol. 17 (1890) Nos.(4 8, 9, 10, 12. 
Vol. 12 (1885) Nos. 1, 2, 3. Vol. 18 (1891) No. 1. 


Contributions of duplicate numbers requested of members of the Club. Other 
possessing numbers invited to state prices. 


ADDRESS TORREY BOTANICAL CLUB, 
CoLumBIA UNIVERSITY, NEw YORK CiTyY. 


Lichens of Southern California 
FOR SALE 


in Sets of 100 Species, at $10.00 per Set, each containing 
typical Pacific and also about 20 New Species. Address 


Dr H. E. HASIE, 


Soldiers’ Home, Los Angeles Co., California. 
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| WET AND DRY 


Cryptogamic and Phaenogamic 
PLANT MATERIAL 
collected and preserved especially 


CLASS 


Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles. 
“Laboratory Note Book” of high grade Drawing Paper with alternate blank 
and ruled pages. Glassware, Stains, Mounting Paper, etc. 


Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 


Everything Useful to Botanists. 


Living Plants and Their Properties | 


By Pror. J. C. ARTHUR, Purdue University, and 
Pror. D. T. MacDouGaL, Hedford Park, New York City. 


Atimely book of 12 chapters dealing with the special senses of plants, development of irrita- 
bility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of color, com- 
parison of plants and animals, etc.,in a non-technical manner. Original illustrations, interesting, 
comprehensive and thoroughly modern. Printed on enamelled paper, 30 illustrations, 242 +8 pages- 
marginal sub titles. Handsomely bound in cloth Postpaid, $i 25 

Send orders to Dr. D. T. MacDouGat, Bedford Park, New York City, orto Morris anv WIL- 
son, University Book Store, Minneapolis, Minn 


COMMENTS. 


It is a collection of delightfully written essays on certain of the more important and interesting 
features of li ving plants in the broadest sense. Ihe facts set forth are in all cases the latest results of 
investigationin the various lines, and the language is simple and non-technical.— P/ant World. 

* book will make an admirable addition to the scientific alcove of every pit lic library.—Prof. 
C. E. Brsory. 


It is an interesting volume to all who care to know what science has recently discovered in the 
physiology and pathology of the vegetable kingdom. —New York World. 


A Text-Book of General Lichenology 


With Descriptions and Figures of the Genera Occurring in the Northeastern 
United States. 


By ALBERT SCHNEIDER, MS., M.D. 
The only modern work on North American Lichens, including a discussion of their 
Morphology and Physiology, with a special reference to the phenomena of symbiosis. 


Large octavo, 230 pages, 76 full-page plates. Price in paper, net, $3.80; in cloth, 
$4.25. Sample pages will be sent on application. 


PUBLISHED BY 
WILLARD N. CLUTE & COMPANY, Binghamton, N.Y. s 
“PLORA DE FILIPINAS Blanco. 


Edition de Luxe. 


4 folio vols. text (Latin and Spanish on the same page). 
2 vols (480) beautifully colored, lith: graphed plates. 
Published at Manila, 1877-18*3—Ed. Vidal. 
Price reduced from $320 to $200; handsomely bound. a 
Positively only New Copies Available! (See ‘‘ The Inhabitants of a 
the Philippines,’ page 62). 


ELLA P. AMILON, 
N.E Cor. roth and Chestnut S:reets, Philadelphia, Pa. 


= 
7 
a 
2 
= 


PUBLICATIONS 


OF 


The New York Botanical Garden 


Journal of the New York Botanical Garden, monthly, illustrated, con- 
taining notes, news and non-technical articles of general interest. Free to all mem- 
bers of the Garden. ‘To others, 10 cents a copy; $1.00 a year. [Not offered in 
, exchange.] Vol. I, 1900, viii + 213 pp. Vol. II, 1901, viii4- 204 pp. Vol. III, 
1902, vill +~- 244 pp. 

Bulletin of the New York Botanical Garden, containing the annual reports 
of the Director-in-Chief and other official documents, and technical articles embodying 
the results of investigations carried out in the Garden. Vol. I, Nos. 1-5, 449 pp., 
3 maps, and 12 plates, 1896-190. $3.00. No. 6, 232 pp., 20 plates. Free to all 
: members of the Garden; to others, $1.00. No. 7, 408 pp., 8 plates. Free to all 
: members of the Garden ; to others, $1.50. 


Memoirs of the New York Botanical Garden, Vol. 1. An Annotated Cat- 
alogue of the Flora of Montana and the Yellowstone Park, by Dr. Per Axel Rydberg, 
assistant curator of the museums. An arrangement and critical discussion of the 
Pteridophytes and Phanerogams of the region with notes from the author’s field book 
and including descriptions of 163 new species. ix + 492 pp. Roy. 8vo, with de- 
tailed map. Price to members of the Garden, $1.00. To others, $2.00. [Not 
offered in exchange. ] 


Contributions from the New York Botanical Garden. A series of tech- 
nical papers written by students or members of the staff, and reprinted from) journals 
other than the above. Price, 25 cents each. 


Vol. I. Inclusive of Nos. 1-25, vi+- 400 pp. 35 figures in text and 34 plates. 
$5.00 not including postage. 


CURRENT NUMBERS 25 CENTS EACH. 


No. 26. Chemical studies of the cocoanut with some notes on the changes 


during germination, by Mr. J. E. Kirkwood and Dr. W. J. Gies. 
No. 27. Some Mt. Desert fungi, by Miss V. S. White. 
No. 28. Fossil ferns of the Laramie group of Colorado, by Dr. Arthur Hollick. 


No. 29. The Polyporacex of North America—I. The Genus Ganoderma, by 
Dr. W. A. Murrill. 


READY Jan. 1, 1903. 


Memoirs of the Garden, Vol. II. The Influence of Light and Darkness upon 
Growth and Development, by Dr. D. T. MacDougal. 
Including the author’s extensive researches upon etiolation and upon the influence 


of light upon the growth and development of plants. xii+ 310 pp. 175 figures. 
Price to members of the Garden $1.00. To others $2.00. 


' All subscriptions and remittances should be sent to 


NEW YORK BOTANICAL GARDEN 


BRONX PARK, NEw YORK City 
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Vou. 29 DECEMBER, 1902 No. 12, 
OF THE 
EpiToR 
LUCIEN MARCUS UNDERWOOD 
Associatr Eptrors 
NATHANIEL LORD BRITTON ~~ FRANCIS ERNEST LLOYD 7 
CARLTON CLARENCE CURTIS DANIEL TREMBLY MACDOQUGAL 
MARSHALL AVERY HOWE HERBERT MAULE RICHARDS ‘ 
ANNA MURRAY VAIL . 
CONTENTS 

A cytological Basis for the Mendelian Laws : ; An Enumeration of the Plants collected by 

Wiiliam Alistin Cannon. 657 Dr. H. H. Rusby in South America, 1885- 
Studies in the Asclepiadaceae—VI. Notes | 7886, KX MIL: AW. Rasdy 694 

on the Genus Ron/iniella: Anna Mur- | Report on a smal) Collection of fossi! Plants 

662 | from the Vicinity of Porcupine Buuie, Mon- 
American Ferns—V.. A Review of the Genus |. tana {Poate 26); Knowlton. 

Danaea: Lucien Marcus Underwoed . 6g | INDEX TO RECENT LITERATURE RELATING 
Studies on the Rocky Mountain Flora—IX To American Botan’ ..... 710 

PUBLISHED FOR THE CLUB 
Tae New Exa Company 


THE TORREY BOTANICAL CLUB 


President, 
HON, ADDISON BROWN 


Vice-Fresidents, 
T. F. ALLEN, M.D. HENRY H. RUSBY, M.D. 


Recording Secretary, Corresponding Secretary, 
EDWARD S. BURGESS, Pu.D., JOHN K. SMALL, Px.D., 
Normal College, New York City. Botanical Garden, Bronx Park, New York City 


Treasurer, 
FRANCIS E. LLOYD 
Columbia University, New York City. 


Meetings the second Tuesday and last Wednesday of each month alternately at the 
College of Pharmacy and the New York Botanical Garden. 


PUBLICATIONS. Bulletin. Monthly, established 1870. Price $3.00 per 
year; single numbers 30 cents. Of former volumes only 1-6, 13, and 19-27 can be 
supplied entire. Partial numbers only of vols. 7-18 are available, but the completion 
of sets will be undertaken. All correspondence to be directed to the Editor or 
Treasurer at Columbia University, New York City.- 

Torreya. Monthly, established 1901. Price $1.00 per year. Address the ed- 
iter, Dr. Marshall A. Howe, New York Botanical Garden, Bronx Park, New York 
city. 

Memoirs. (See last page of cover. ) 
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ESTABLISHED 1851. 


EIMER AMEND, 


MANUFACTURERS AND IMPORTERS OF 


Chemicals and Chemical Apparatus, 


205, 207, 209 & ai Third Ave,, 


Corner of 18th Street. : NEW YORK. 


SOLE AGENTS FOR THE UNITED STATE 
OF NORTH AMERICA, FOR ~ 


E. March’s Szline “hemical Stone 
Ware. 


Schleicher & Schuell’s Chemically 
Pure and Common Filter Paper. 


Doctor C. Scheibler’s Saccharome- 


Prof. Jolly’s Specific Gravity Bas 


ances, etc. 


if Le Brun F. Desmontes & Co,, af 
Paris, Platinum. 
Tronesdorff’s C. P. Chemicals. 


SPECIALTIES :—Bacterioscopical Apparatus, Normal Graduated Glass- 
ware, Porcelain from the Rova! Berlin and Meissen Factories, Bohem 
ian and German Glassware, Filter Papers, Agate Mortars, Pure 
Hammered Platina, Balances and Weights, Copperware, Bunsen’: 
Burners and Combustion Furnaces, Apparatus and Chemicals for 
Sugar Chemists. 


LABORATORY OUTFITS 


FOR 
FERTILIZERS, ASSAYERS, UNIVERSITIES anp COLLEGES 


ErcHinc, GRINDING AND REPAIRING. 
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MEMOIRS OF THE TORREY BOTANICAL CLUB. 


A series of technical papers on botanical subjects. Established 1889, Price, 
$3 00 per volume, Separate numbers supplied at following prices which are strictly 
net. The Memiirs are not offered in exchange. : 


Volume ], No. 1-—Studies of the Types of various Species of the genus Carex. 
By L. H. Bailey. Price, $1.00. . 

No. 2.-A List of the Marine Algz hitherto observed on the Coasts of New 
Jersey and Staten Island. By Isaac C. Martindale. Price, 50 cents. 

No. 3——An Enumeration of the Hepatice collected by Dr. H. H. Rusby in 
South America, By Richard Spruce. Price, 75 cents. 

No. 4.—On Seediess Fruits. By E. Lewis Sturtevant. Price, 75 cents. 

Vol. 2, No. 1.—On reserve Food Materials in Buds and surrounding Parts, 
with two plates. By Byron D. Halsted. (Only sold with full volumes, ) 

No, 2.—Contributions to thé Botany of Virginia, with two'plates. By Anna- 
Murray Vail and Arthur Hollick. Price, 75 cents. 

No. 4.—A Monograph of the North American Species of the Genus Polygala. 
By William E. Wheelock. Price, 75 cents, 

Vol. 3. No, 1.—On the Flore of Western North Carolina and contiguous Ter- 
ritory. By John K. Small and A. A. Heller. (Only with full volumes.) 

No. 2.—A Revision of the North American Naiadacez with illustrations of all 
the species. By Thomas Morong. Price, $2.00. 

No. 3.—An Enumeration of the Plants collected in Bolivia by Miguel Bang. 
By Henry H. Rusby. Price, 50 cents. 

Vol. 4. No. 1.—Index Hepaticarum. Part 1, Bibliography. By Lucien M. 
Underwood. Price, 75 cents. 

No 2.—Report on the Botanical Exploration of Virginia during the Season of 
1892. By John K. Small and Anna Murray Vail. Price, 50 cents. 

No. 3.—An Enumeration of the Plants collected in Bolivia by Miguel Bang—TIl. 
By Henry H. Rusby. Price, 50 cents. 

No. 4.—Arachis hypogaea, With three plates. By A. 5S. Pettit. Price, 50 cents. 

No, 5.—Monograph of Physalis. By P.A. Rydberg. Price, 75 cents, 

Vol. §. List of Pteridophyta and Spermatophyta of Northeastern North Amer- 
ica. Prepared by the Botanical Club, A.A. A.5. Price, $3.00. 

Vol. 6. No, 1.—An Enumeration of the Plants collected in Bolivia by Miguel 
* Bang—III.. By Henry H. Rusby. Price, $1.25. 

No. 2—A Revision of the North American Isotheciaceae and Brachythecia, 
By Abel Joel Grout. Price, 50 cents. 

No, 3.—The Life History of Sphaerella lacustris (Haematococcus pluvialis). 
With two colored plates, By Tracy Elliot Hazen. Price, 50 cents. 

No. 4.—-A Review of the Genera of Ferns proposed prior to 1832, By Lucien 
M. Underwood. Price, 50 cents. 

No. 5.—Notes on the Lichen Distribution in the Upper Mississippi Valley. By 
Bruce Fink. Price, 25 cents. : 

Vol. 7. The Hepaticae and Anthocerotes of California. With thirty five plates. 
By Marshall Avery Howe. Price, $3.00. - 

Vol. 8. No. 1.—The Comparative Embryology of the Rubiaceae. With fifteen 
plates, By Francis Ernest Lloyd. Price, $1.75. 

No. 2,—The Lejeuneae of the United States and Canada. By A. W, Evans. 
With seven plates. Price $1.00. © - 

Vol. 9. Monograph of the Erysiphaceae. By E. S,Salmon,F.L.S. Price, $3.00. 

Vol. 10, Studies in the Genus 4sfer. By E. S, Surgess. /n Press. 

Vol. 11, No 1.—The North American Sordariaceae. By David Griffiths. 
With nineteen plates. Price $1.75. 


The Club has also published the following local catalogue : 


Preliminary Catalogue of Anthophyta and Pteridophyta reported 
growing within one hundred miles of New York, 1888, Price, $1.00. 


Address: TORREY BOTANICAL CLUB, 
Cotumsia University, New Yor« CiTy- 
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